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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of resetting a 
high-speed medium access control layer entity in a communication 
system using a high-speed downlink packet access method. 
SOLUTION: When a radio link control (RLC) layer entity is reset due 
to the occurrence of a protocol error, both the high-speed medium 
access control layer entity (MAC~hs) of the RLC layer entity and 
the MAC-hs of its counterpart RLC are reset so as to prevent 
unnecessary data from being transmitted. 
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% s fi 5 r t £#m t -t 5 w*^ 3 tie*©**. 

T^^^tL^r £ *W®Lt 1-5 3 CEi©*S. 
^y ^^WWPgJi^^x^x^ yi?y UfaSre^Lfc 

a, KS^Wftt, ijfs««iy ^swi^s^x^x 
7 ] HuiEK^pfltt, tutsan y >?mm?i 

4 fc fi W&m-i- Z> It » © iKXIE^SNKHIJI ^ >x >r x ^ 

$iJ^ipgJi3i >^ ^ x ^ Ttt m*HZtz=zy 

M^y >^SJ^PgS^>x^T^(7)y-tr^ htf^^SufE 



(3) 



4&n y > * >-x << x 4 y ± y hms l 

BuifiMiay ^^sy^PtJi^^T 1 ^ 20 
r 4 frhft^mmm mrnvsm^- >x 4 x ^ tune 
«^y >^sjwp&i^>t^x^ y-fey htt^^e^-r 

1 4 ] *wbk@*ibh:, wiaissiy >^ 
tuiE^y ^wits^x^x^ y-fey mhr 30 

Sr*«^ir^S:ai:TmrlBffi*ffl«S»y V*#J»BE 
[9*91 6] SufSM^y v^$y»BS^>x^x^ 

y v * ©j^bs^ >x * x >r teas-r a r t 

[0 0 0 1 ] 40 

MHy >^SJP (Radio Link Control : £JtT\ RLC)g 
Jiy-ir^/ h^J: 5 SiiJi^iBcffilP (Medium Access Con 
trol-high speed : J£JIT\ MAC-h s)Kl!]ty 

[0 0 0 2] 

Speed Downlink Packet Access : gZT, HSDPAli" 
5£ft, S^^^-^J^i^ic (Wideband-Code Divisio 50 
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n Multiple Access : J^T, W— C DMA) HI^^rA 

(^x-^^^^/VTfoSiS5S)iB^^*ii^^^/w(HighS 

peed-Downlink Shared Channel : J^Tx HS-DSC 

h) t ztitm&ztitzum : ? j r*fr& i §m-i-z>tiib(D 

*ffi&t^>*xA£ii»1-£ e fJfSHSDPA^ 
5t£{£ffl-f Silff i/^x^T^iS/^y hx-*fci££ 
$S1-5fc«>H, TfS^HofD*^ SP^ilJCW^lMS. 

tf^-f ^ it (Adaptive Modulation and Codin 

g : £LT\ AMC) s IS^WS^it (Hybrid Automatic 
RetransmissionRequest : J£JIT\ HARQ)St/2l^yU 
Sft(Fast Cell Select : J^T, F C Sj^Sta^fcfc* 

[0 0 0 3] 1) AMCM 
*trEAMC*att-fe/U(cell) % SP^Sife^(Node B) £tt 
ffl#S*«(User Equipment : EAT, UE)MWt^ 

U WlS^ia^i: =»-x^ y^SSra^b^Tf 

-^f L ^^/Wf^&^pxt>^-x>>^'r5 0 a^w 

jfrSr^SS&tf =i— 7*>f >?*3—J± (Modulation and Co 
ding Scheme : EAT, MCS)il, SuffiMC SftW&U 
T l^/Wlevel) 1 i*e> I" <;U(level)NS^aicf@^M 
CSfctitfirimS. W^> SufSAMC*S:fl 
HUlBM C S CD (level) ^SJfe^ t fjfeSlft^ 3g 

[0 0 0 4] 2) HARQM 

^^(n-channel Stop And Wait Hybrid Automatic Retr 
ansmission Request : J^T> Nft^SAWHAR 

Q)*a*:IMH-5. 

[0 0 0 5] ii^^^ARQ (Automatic Retransmissio 
n Request : J£AT, ARQ)MH U E t Sltt^$IJ^|g 
(RNC:Radio Network Controller) ffltHS *a{f^- (Ackn 
owledgement : EAT^ ACK) tWzn^'^'iry hf-?cO 
Slfe^^SJxfco L^)^L, fitJfBHARQ*S;tt % 
ARQ^^coe^a^^it^^^^/cfetc:, Zfc©J:'5* 

fi, WEHARQttUEtSflt«WCOSeiSS*ftW 

— ^ t ^ V/M y (Combining) LTfE^-f^ COT^fo 
5o SuEHARQ^aHflEUE tiffi^^MA 

CMfcHS-DSCHSriitTACKtWeai^y h 



(4) 



<£>SAW ARQ(Stop And Wait ARQ) ©fiflff 
Tc&tC, flufBN^-^/USAW HARQ^t^agAL 

2H£i£L&V\, LiG»U r©± 5f-«flu/^;y hf-^ 

t-*t-rsACKosm^<D^^^>{r^ hx-^^e^ 

1~5<DT% SufES AWARQ^itte/^;/ hf- ^£r^ 

»^4t5tofiBr#fc5 8 fluKN^-t^SQW 
H A R Q ttVi*mftEXm'<4- 7 Ff-^(:*j-t5A 10 

IP , UEt Stt^n N fi 0>»3#j £ ^ + * (Logi c 
al Channel) SrR^U W^W, S*ttf + *^#f 

J5 C T fflE N ^ + * /u-t ivpft SrHgU-f 5 r i ^ 

* £r Strict" 5 #\ RS^y hf-^^y7 F^y/q 20 
Wsoft combining) t* ^£^&M{t£3x5 kifi 

[0 0 0 6] 3) FCSK 
liulEFC S^CftiiijfBHSDP A^Srftffl LT^SU 
E#-fe/UMJ61fc Wh'^VX-smmsoft handov 
er region) tCffiBi" 5 U 



flulEUEte^ifcO-fe/K HP^^icfSOSite^icD 30 
&MV>*($lTs Radio Link) ?riS:^i-§ 0 -<7)0#, M 
IBUE Radio Link£|££ Lfci?/U(D^£T 
5> h (active set)t^0 o AulEF C S ttteffiUT ^ 

^LTV^t^W^HSDPAffl/^^ hx — ^£ 
SftLT^^^T^(interference)Sr^^i±--5 0 r 

HSDPA/^y Ff-^^gitSt;u^ 
hir/Wbest cell) it, SufEU E flu 1ST ^ ^^ir y 

Mr/Mf;^#(Best Cell Indicator) ^ if SrffirlBT^f 1 
^ty FCiLTV^t^tO-fe/HifiatS. flufS-< 

AulE^* h^Wg*#£§:fiU *iZ>Sffi Lfc^* Fir 
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ttae*. ^ Hf>K:Wi4iifcRatyHtHS-D 
SCHSrflJfflLTWIBUEfc/N'-Jry hx-* £££1" 

[0 0 0 7] Jfcfc, -««4HSDPAKS:ftffltS 
9ft ^-r^(7)R L CB1<7) U ir y haatov^TH 1 
7!;^gl2Sr#,BSLT|ftP^1-5 0 TE<&RWTttlftW<Dfl! 
fi±, MACBii>7^f^ (entity) &I>*RLC|5gJf 
a^r-f^-rfc "MAC" £t>* "RLC" t#i-5o 
[0 0 0 8] SufSEl l H:-*tt4H S D P A^SCSrtt^ 

1 4 1 'fiF#^«#s«NKa a x a co r l c mm y * 

RLCPSStfS|g*q^— K ( AM : Acknowledged Mode) \ZW} 

[0 0 0 9] ii^Wf-, WISH S P D A^it^&ffl Lft 

C^aSU MA Ct*I(Si (physical layer) ft flu E 
WfcSff-KI-S-LftV^ L2>U WffiHSDPA*"S;T*fl 
•«HfJiKHARQ*|«E*S#aS*L5©T, IfrEWlK 

r l c t ttasnw tin 19 n^t- i 5 wemmwmm 

M-f-ai, ft^i5t?fc5o mjERLCfi^ogj^s: 

t-^oT, afi-=e— K (Transparent Mode: TM) , 
*P-=E~ K (Unacknowledged Mode ■ UM) % K(Ack 
nowl edged Mode: AM) mBH S D P A^S; 

[0010] flJjfSR L C^UMC|)fft5i 

^^I^P^i-5o UE ti«H#UM|:iffLTRLCt 

N : Sequence Number) Sr^a tf-^ ^ LT^ff ffilj 

RLC(:£Sf5 0 BulHSflftlRLCfiy^y hf^^ 

^WTfi&V^£\ BP*,, Ft*-**** 

[0011] ztin, flftiBRLC^AMtftf^i-s* 

L C(-giU flOIESffiftlRLCfiSff ^tL^^^ry h 
x-^^s/-- jr^#-g-S;ttatLT, WES/- 

5S^Six5»^ B9BaS««RLC^fiJ|E*gffi/^y 
hx-^^»-f5SeSSrS*-f5c fluffi§:ff«RLC 
^^WeaSB^ltrSflrLfcttEiSSflWIJRLCtt, flufS* 
§ft/^y h7-^i:^at5/^5/ Kx-^^fluE§: 

ftfflRLcicsei^-r^ 0 

[0012] flufem l fiflufBR L C^s AMfctbf£1-5S 



COm^t lt^tof:^(7)HFN I (Hyper Frame Num 
berlndicator) LTlU^tOffiS^R L C (peer-to- 

peer RLCh HP OUTRAN (UMTS Terrestrial 
Radio Access Network) COR L C iUE<DRLCPfl<7)H 
FN I ^|^^{t^^[^ffl{bP#^JW^^i-^TcOx-^y 
vytZmm-fZa fWISRLCyiry hfl^n h^^b 
( P rotocol)^^--^aT^^^li^^t) % y-fey K§r 

&£L£:i£jfffiRLC lOOHSty h^P h^-yl^r 
— #zL- y h (Protocol Data Unit : J&lTs PDU)£r[H 
^{uB^fB^MiWR L C, ipibgffi ft'JR LCI 5 0 
ii1"5(l 1 lM)o MfSU-t?^/ KPDU^SfSL/cS 

ftiiUR lci 5 otiRL c±<Dmm*®mmzftWife 

L, SfSfflRLC 1 5 0(7)i--<T^PDU^J^ii1-5c 
ftiJIfigff ffllR L C 1 5 0 ttsulER L C y ir >y hifiSfcig 
tTLfc^ y-fey UMBPDU (Reset ACK PDU) 

srBuiaaHtfiiR l c i o o t^eis ltwier Lcyt^ 
[ooi 3 ] -rat, itfrie&ff fflfl r lcio osi^sit 

fiijRLC l 5 O^RLC y-fe* hagfciSttllSa^fc 

[0014] ffiisn2«nii corlc y-t 5; naeti 

1 5 fc, RLC±^>NULLttl2 0 0tli7-^^g 
a£Sft*l\ x-*fci£Ofctf>^ (fiERLCf4«iB* 
ra»(Radio Resource Control : JL^T. RROPSS^ 

M§^X-*g52£*Mt(ACK Data Transfer Ready) # 
I2 5 0{«t5 0 TE!ft9m41ftWtf>ffil:±v R R 
cmxyf>f7>fS:RRCt»t5o mJEIBftfl^-r 
-^e^*{itt«2 5 OfRLCIiT^^n^^ 

fttSrtW*. RRC^SJffll^SrJSCTSib^HS 

ULLi^ffi2 0 OT^p F3-;Ux7^84t5S 
-g\ WERLCttRLCDtyfPDUSrlBfdlRLC 
t-e^L, yiry Y-Ofj (Reset Pending)$fi 

2 7 0Ci»t5. IfflEy-fe:/ ^^tttt2 7 

RLCy-iry MMBPDUSrgft Lfcttfttf, iiuEyi? 
y F^7>f>»2 7 0**fc*ftfeftjfel\, 
[0 0 15] ±4LtJ:5ftRLCyty hifigtt, fJ 
IBHSDP A#it£l£ffl Lfcl^aftfcjfcW- C DMAii 

Sftfcis, HuffiHSDPA*S;srffiffli-5r tcio 

tt, H«IBHSDPA*S;«:ffiffl-t*S»^ hSSBHSDP 
A^ra:S:5:Si"5fc*(Offfc*MAC, SP^MAC-h 
s#*a£ft. ftufEMAC-h sT'HARQ8ib5rlfi 
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*>!K $EoTRLCtgiJ}lfc7-^P^^l| 
^^^;uSriiCTeiH^^5mI(w % igMAC-hsT 
'<yyr V ^rZtiZa zcom. mrlERLC±T^nh 
3-;Vx7-^4URLCH^ h*Hia s »tT*tL 

hSERLC y-fery Mtul-MAC-h s ^>>77 
y y^J^it^/:7-^^P >^fl, ^gf^JISrilCT 
ffi3MMMAC-h s M£2l£ft5 0 L£>L, itufBt@# 

BP*)$««MAC-h stMBf-^ypy^trS 
fS1"54l^, ffJEx-^n jy*f4*JERLC !> -fey h 
10 #)Bfc«ti9«rE5««RLC-CKili*n5. ^(Dtzib, 
BUERLC yir y hffigj&Sgff Sixii^, MfEMAC 

fc«TER L C y -fe * hi!Sa s l*T TMrE^-* 
^■f at«)fflHjR3is*)ofc 0 ifcgfiffiflMAC-h s t 

fELfrl^ r. ftflituffiU TRAN^f) g{f £ ft fc x - * 
/p^/^ SP^PDUf 1 , ijl£MAC-hstx7-i 

20 s J4WE^ 5 - tfeffl LfcT*- J^oy^KJtti 
X\ fuESfiltiJMAC-h s T^^ey Sr^jKSl-ffiffl 

U r^x-^^'n s>* t±ffiSffffiORLC^f£J^^ 
[0016] 

[*W«s**LJ:5 4:i-Siiai] fct, ;*38ffl<7>B« 

J*X\ RLCDiry MAC-h s!Jty hSrSfi 1 

30 [0 0 17] *^^<Dftfe(DgWt4, M&Mjjfa'<try V 

[0 0 18] *^0^<O^^t-{t!i(7)B^I4, i^iSWM^fR]^^ 

^-^ h8M*a*ttJBi-aaflt ^rAt, «9ittj|/< 

77ry y^p«^y o^Sftd&^SrKjh-f 5MAC- 
h s y-fey hS:afTi-«*ife*:liffEi-SriK:*>5. 

[0 0 19] 

40 fc»(D*aSWtt, **IH*lRl/^y h«tt*S;«rttffli- 

aafl^fAT?, «^y s s9MW£mx->7'4"r>(\z. 

ftt, WEIK^ftWIiPWJi^^-fy-f *ry*y hi- 
5*i£^iltt-r5o WE^r^tt, /^yFf-^ 
K»i-6«ll»y ^^ftWRWaL^^^-fi, MEftiM 

h7-^^jftSffflft*;Hi^uf7 p i/^v'y^ 
50 ftfc/N'^ry hr-^Sr^lSi-a^ffl^-t^/Wc^^^ 



[0 0 2 0] mJfE^ftfi, Otitic y s iJ!E«Sg| 
[0 0 2 1 ] 

mwcommmm) sit, *iBioatL^nijgi 

[0 0 2 2] ffiigHH^^/^^ h^»(High Spee 

d Down-link Packet Access : £XT, HSDPA)M^ 
ttffl1-5l£»*S^-§-^W#I[Stt(Wideband-Code Divis 
ionMultiple Access : KT\ W-CDMA) WrA(^ 
^ftgi^ljffl (Medium Access Control : J^T. MAC) 
Pgil (layer) ^ >X >Y X A (entity) ©ff itfCOl^Tg] 3 

[0 0 2 3] fitjIEHSDPA^SIrtt^i-^W-CDM 
Av^^^A^Rflflligtt, (Hybrid Auto 

matic Retransmission Request : JtUT\ HARQ)$|ib 

^^(Radio Link Control, R L C ) RtJg T 
OSK^e^ (Selective Repeat) HA R Q^ggJ^^MC 
MAC»BtHARQ*l6*iajB»K:S**ix5©"e, 

S D P A^XSrffiffl Lftl^W- CDMAiiff i/XTJ±<D 

ftffl^-ffi*$g(User Equipment : £AT^ UE)t*yH7 
— ^(Network), IP^UTR AN(UMT S Terrestrial 
Radio Access Network) ifl^tl \Z. L Tift 0 

A C Pgg 3i yj -f X ^ X^H*JBS!lffll (Radio Resourc 
e Control : yT, R R C) Pgfl^ >x -f x >f £\ !ft93<£> 
«S±, ZtlZtl "RLC" s "MAC" , "RRC" 

[0 0 2 4] -#S^ % UEffl)(DPgl^^o^THl3 

[0 0 2 5] HI 3 fiHftftfcH s d p A*a:Srttffli-5 

«f # ^m^mm^mm v * x o u e ah <t> m a c pga « 

[0 0 2 6] 361% *ffi«EfrS«S«Jffl(MAC-dedicate 
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d : jyT, MAC-d)PgS^>r>TX^ 3 11tt, 
^ -t ^ /U (dedicated channel) <7) COMA Cxyf>f 
X-f t IT, M^Mttf'-Y^J^ (Dedicated Control Cha 
nnel:«T\ DCCH), Hffl h y t y * ^*MDedi 
cated Traffic Channel : j£AT, D T C H) ft if© £ 9 
^fflfraS^-y^^ (Dedicated Logical Channe 1 s) 60 fc £> 

fzkxk'?' -Y^/^ (Dedicated Transport Channel) \Z^? y t 6 
(Mapping) £tt£4§^te N (Dedicate 

10 d Channel : J^T, D CH) tiBRSiX, #»?- + *MC 
ommon Channel) \Zrv y \?>ff ^tl^S^^fl, UufBMA 
C-d 3 1 1 £ffl > SaiE#5i^^^/^Srtia-r5 
MA C x fiP *>#ffl (MA C -common/share 
d : KIT, MAC-c/s h ) fggm >-tV 7^ 3 1 3 tig 
^^tl^o iEMAC-c/s h 3 1 3H#ii^^^KD 
tz#)(DMA C LT^-^>-^f|ilJ»^**MPaging Co 
ntrol Channel : £*T, PCCH), jfti£SJ^**;WB 
roadcast Control Channel : J£tT\ BCCHh *ii©J 
ffll^^^U (Common Control Channel : £JtT\ CCC 

20 H) , #ii h7t'7 ^ f--^^/^ (Common Traffic Channe 
1:£TF\ CTCH), ±tffifjjlj$]^ ^ */U(SharedControl 
Channel : £JLT, S H C C H) © £ 5 -Y * 

^(Common Logical Channels) 5^3^ fi SI" 

5 0 ^LTmlfSMAC-c/s h 3 1 3fifu|SMAC-d 
3 1 1 t^-^V^-t^/b (Paging Channel : J^T, 
PCH), \W5fa&Wt s ? J r^Jl' (Forward Access Channe 
1 : JSIT, FACH), 7 V^AftUc^-Y^/U (Random Ac 
cess Channel : J^IT> RACHh ^ b^^^ 

^(CommonPacket Channel : J£JIT> CPCH), ®^[^]# 

30 il^^A- (Uplink Shared Channel : J^T, USC 
H) N )l^f^*ffi^-r^^(Downlink Shared Channel : 
J^T, DSCH)©±5**iifiai^+^(CoiiiBion Tra 
nsport Channel) Srii CTx — ^ SriHSfSi" 5 e WIEM 
AC-d 3 1 lMMAC-c/s h 3 1 3te\ RRC^ 

b#JWi**Sr$fSL. 4fcfl(rERRC^tt«|«ftSreaS 
i-5rt^-ets e rcoj: 5ftmjf£MAC-d 3 l l 

fc, MAC-c/s h 3 1 3RZfRRCm<DUfflffim*. 

[0 0 2 7] laifcMAC-d 3 1 lWMAC-c/ 
40 s h 3 1 3<Dffi&l± y tt^W-CDMAi(|yXTA 
<0«fJMBt-ei-Tfc*giSixT*5 9, BUlfiHSDPA* 
aSrXa-J-Sfcftfc, *»jifl^ttftlJ»(MAC-h s : 
MAC-high speed) Pgjf^VT^X^ 3 1 5 j&SilJnftK 
ft^^ttfc 0 HUsSMAC-h s 3 1 SflHUfEHSDPA 
*S;SrSS"t'5/c:fe(C, HS-DSCH^JgtSMA 
C<StfcSr ; ffi"^o MfSMAC-h s 3 1 5t>fWf£MAC 
fflffl^ii CTBufER RCl:i5 ©Jffll S fi^ o 

[0028] r rr\ fuf£MAc-c/s h 3 i 3<ofltii 

50 [0 0 2 9] HUffigl 4 *i-«W*H S D P A^SSrffiffl 



11 

c/s h<BRHWa«r*Lfc0TS>5. 
[0 0 3 0] flEII]4£#$-f Si, BufSMAC-c/s 
h 3 1 3fiUET-f add/read UE I 

D)411^ *4-v^-y V^&t>*ff5fc*t^lglKsched 
uling/priority handling) 4 1 3 t , fei^^^-— y h 
(Transport Format : J^T, TF)31^4 15^ 
-0— ^ 5 * (Access Service Class : J^T, A S C) 
ItRS(ASC selection) 4 1 7 f — tfyh*?** 

4 Zfy 4 —A* K (Target Channel Type Field : $X 10 
T\ TCTF)v;l/f7 P l/^t4 1 9^ g^7^—7 
y hffl^f^^-li: (Transport Format Combination : £X 
Tx TFC)StR^4 2 1 i^ftSo ftuEUET^ 
X>*aS^4 1 KiMfSMAC-d 3 11 ti^S^f ^tb 
57-^Of:J6(I N UET^tXUE Identificatio 
n) £ ttiin t N 4 U E 7 ^ 7*4 £ Wt h- tti t T (r ead) WSk 

^m^muA 1 wfee^^^/^fe^RAc 

*«iaai«ISr^1-5o *LTBtrKTFaW«B4 1 5ttR 20 
aeiS^-lr*/W^#1-6TFS:*3ei-5ai1l6SrffL, M 
EASCWMM 1 7f±«K*-tr^^5^«raRi-« 
mifeZ^TZo Sfc*lETCTFv/Uf^l/?t4 19 

8ulBTFCSKS5 4 2 lftggft^USCH^ 
*{3iTFC(7)S*i«^Sr^i-5o LT SfiEMA C- c / 
s h 3 1 3ttHuEHSDPA*a;Sr5S1-5fc«)^, Su 
fSHSDPA^S^ffiffi1-5^BijC0MAC~c/s h(^i 
tESr^SSjjffH- flu|EMAC-h s 3 1 30 

[0 0 3 1 ] MEMAC-h s 3 1 50«JgK 

[0 0 3 2] ituEH) 5 tt-jRWfcH S D P AJ&StSrflyS 

[0 0 3 3] Hu!EEl5Sr#aa-f BuEMAC-h s 
3 1 5ttfiulEHSDPA*S;Sr3tSi"Sfc»^HS-D 

SCH±OHARQ«*SraBtt«|gi LT^i-^o HU 

ISMAC-h s 3 1 5 \±&mW}<D%0W$M (Physical Lay 40 

erh BPfeiMR^-y^^feaflrSlifc^-^^o 

-^^^y h (Protocol Data Unit : J£JtT\ PDU)^SJ 
***SttttlS^ftV^, ifEMAC-c/sh 

3 1 atswESfflrsnfc^-^ftVACKftfifasL, w 

Ex - * ^ p v V \z*k-r 6 y £ ft 5 £ , 

^^iitT-f5 0 4fcHUI5MAC-h s 3 1 5 HUT R A 50 
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NiHSDp Atammmn m^m^m •* sfc&M, 'a s 

sociated Uplink/Downlink Signaling* <7)^$MM$)^ 
^Sr^i'So -t LTtflEMAC-h s 3 1 5 fcHUiER 

[0 0 34] MISH 3 7^[D 5 "CttU E«<ORtJI«i6, 
Wt, MACBJifllifiSrliiMLfco «T, UTRANffl 
0>»B*i§fc:o^T0 6 75^E1 8 LTttW-r 5. 

[0 0 3 5] fiutaiH 6 tt-«W4H S D P A^5££^ffl 

ACBfl«3S*:*U*:H-e*)« 0 
[0 0 3 6] S5IBE|6Sr#flgi-5i:, MAC-d 6 11 

ft*/^fc5DCH^ii:teau MAc-c/sh 

613^PCH, FACH, RACH, CPCH, US 

ch, DscH<Di5*#aeai j ?--v-*/i-*ai:Tx- 

^^i^Sff-r^c WCUTRANtt-tJl-P^UEK^ 
^1-^^iCOfjfSMAC-d 6 11^U jtuEUEBU 
l:$at^^MAC-d 6 1 1 tt-ttL-fJllflBMA 
C-c/s h 6 1 3^ajjgStb5 0 iEMAC-c/s h 6 
13t«FfaH3TRWLfcJ:9*UEffll^«l«Bi:fiiaT 

[0 0 3 7] #Jf&. SuEUTR ANfiijT^mJfSHSDP A 
^^ftffli-SW-CDMAaft^xAiOBJiWiS^ 

J;5M> B9EHSDPA*a;S:X*i-4fca6fc, mac 

-h s 6 1 5rc>x^X^^Sf^^iBjjn^tlfc 0 MEM 
AC-h s 6 1 5 lili^ ^ b 9-?®m%s (Radio Netw 
ork Controller : R N C) ^41" 6 t> 0"Ctt4 

8&ERNCtS*^Pfl^>f ^^^i-^-Cfci I u W 

^SraCTiffiKJi^-^^eaSix, «9 

EMAC-h s 6 1 StDtctfXDftm? 1 yfe — i^tHuE I 
[0 0 3 8] " T\ SuEM A C- c / s h 6 1 3 (7>fif 

[0039] mmm i \±-®tmm sdp a^z^r} 

-f Z> WF-S-^W#l[»ttafS ^tAOTTRANKIOM 
AC-c/s h(5gjl«ig^7FLfc(llT'fc5o 
[0 0 4 0] i(EH7S:#fl81-5i, SuEMA C-c/s 

h 6 1 3ttMAC-c/s h/uAc-d\m^mmn(^tz 

fiFlow Control MAC- c / s h /MA C- d ) 7 1 It, 
TCTF-7/Wl/^f/UE7'f7>f'v;W^t 
(TCTF MUX/UE I DMUX) 7 1 3 t v ^^ri/ 
rr— U > ^/ffi^fett^a^/xV (Schedul in 
g/Priority Handling/Demux) 7 1 5t % TFCil^gB 
(TFCselection) 7 1 7 Ilg^^=z- KS0 9 STffl 
(DL code allocation) 7 1 9 <b , MAC-d/MAC-h 
s MJ^SyttllnS (* fcHFlow ControlM A C- d /M A C~ h 
s)721i, **e>45o S5EM A C-c/s h/MAC- 
d Hgj^SHPSB 7 1 1H BUEIl6(7)mjEMAC-d 6 1 
li^f-^SMiltft, KiSTCTF^l/f/l/^ 
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-y^^t BUlBMAC-d 6 1 1 ^h<0^-^WaM^-^^^ 

©K»fttfUE»JB»««*raMTi-*. SfcflttB**^ 

-K«9aT«IE«rJIHTi-5. Wf£MAC-d/M 
AC-h s Jiff ffl^ 7 2 1 ttBulHHSDP A^SCSrS: 
Si-SfcfelC, BufBMAC-h s 6 1 5|:f'-^n^ 

[0 0 4 1] r fuieMAC-h s 6 1 5(Dffife\Z. 

[0 0 4 2] tufSEl 8 14— JftWftH S D P A*5££<£ffl 

AC-h sKS*at?:^LfciaT*)5e 
[0 0 4 3] ffir!2l§I8Sr#Ha*t5i, MfSMAC-h s 
6 1 5teHS-D SCH^ilCfcx— yt&t&m 

i-5«hE&wu iEHSDP Af-^ (Dtzabomm^ 

\*^WW^mr$-Z>o Wh. mjfSMAC-h s 6 l 5 

fiMAC-h s/MAC-c/s h)ilff$ijffl]gl5 8 lit, H 
ARQ^fg8 13i, !J > ? /ttftfejUM 

381 TF Cil^8 17i, A^45o mJfSM 

AC-h s/MAC-c/s h (iff ftiJffllSB 8 1 1 flfulBMA * 
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*C-c/sh613 k<0 J f—9Z£&&MffL. BuffiHAR 
/«*ttliOfa«fS 8 1 SfiHS-DSCHIIiftS^-Jr^ 

^-y v^Xtf«ft*tffs«f£*aMTU SuieTFcii 

W«B8 1 7tt*iifiai^ir*^^fc*a>TFC»RtlWB 
ZWrt-fZo -t Lt> ]WEMAC-h s 6 1 5fiftufeM 
AC-d 6 1 lMMAC-c/s h 6 1 3 i ttftfc 0, 

10 ii CTUE drSuffiH s D P AH2ffiMMfr&£{B1-3 

'Associated Uplink/Downlink Signaling' <£>MiiftrfrJ$J 
[0 0 4 4] g[|aH3JlMH8Sr#B8LTHSDPA*' 
£IH 9 UMAC-h s[:RLCl)t^ h (reset) 

[0 0 4 5] H9tt**W©-H16Jg*KJ:5HSDP 

AM^ffifflt5I{fy^TAtMAC-h sBil:R 
20 t*fe£ 0 

[0 0 4 6] BUlSia 9 <Z)RHfl9K, %M<DH SDPAJ 
5££SS LftV^iiiS ^rAORL C tMACffl^Ji 
tt^^^ft-f^^y ^(primitive) tt % MACf 

[*i] 



Generic Name 


Parameter 


Request 


Indication 


Response 


Confirm 


MAC -DATA 


Data, BO, UE ID type 
indicator, RLC Entity 
Info 


Data, No_TB 






MAC-STATUS 




No_PDU, 

PDUjSize, TX 
statue 


BO, 
RLC Entity 

Info 





[0 0 4 7] bu|E* 1 \*&$£<DH S D P A^st&^g L 
4^W-CDMA^7AT\ RLCtMACrat-X — 

y^LTl/^ e hu|2* 1 T'fyEMAC-DATAy V 
^x^te, RLCtMACrp^f-^S:ilS)St5fc 
»^y;f-f^iLT, ttERLC*»5)MAC^7 
— ^€3l^fc*(OS5ft 7 /UK (Request f ield) t , 
BUfEMAC^R LC^©7- *fci£^fc#<7>^#:7 
A— A"K (Indication field) i^^tiX^i> 0 Sfc, ffi 
S2MAC-DATA(DS*7>f-;UKIItt, x — 



50 



t m^fiZ R L C'< y y r (buffer) O^fflft^^i-/^ 3, y 
7 fi^(BO:Buffer Occupancy) tf $6 1 , UE-ID^-f 
7 p (type)tS8it, TFCM^©RLCxy7>f7 
^ (entity) tf r £ #T*# , WE*g*#7^ 

— ^KtCtt^^ixS^— ^<Oe^P 5/ ^ (Transport 
Block : J^T, TB)(0S(No„TB)it«#^5: 
i^T't^ *«MTttt9ISHSDPA*S;Sr^i-5 
iiffv^xAT, 8}EMAC-DATA/y^7>f^S: 
fiJfflLTRLC^yir^ h#38£Lfc;i £ £il$ft-f S« 
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[0 0 4 8] Buiam 9 Sr#B8i"5 fc , WER L C 9 0 0 
X-V-ty h*S384LfctOfflf*Sr«rEMAC-h s 9 5 

C-DATAyy^T^^ttfflt^o fflf£RLC90 
OttHUlBMAC-DATA^y ^T>f^S*7>f^ 

KSr*iJfflLTM!ERLC9 0 0 T*y ir 5/ M>3S£L/cr 
fcSr*i-y-fes/ Hf$&&ei£1"5(RLC RESET Indica 
tion)(9 1 lM)o rrT\ BufSRLC 9 0 0 (7) V ir 
y M-J: 1 ^ MAC-h s 9 5 0 Z> V ± v hfr>& 

gtfeS: k 5 7* — * (parameter) £ 'U 10 

■fey MW^(RESET_info)/N^-^' i£iS-fS e #38 
WCttfJlBH S D P A^sCSrttffl Lft^ilff v^xAtf} 
RLCt MA C fn[<D~? ]) ;T^^^-otfc5MAC 
— DATA/ } J ^T^-y\cmU ] J±y * 
SriBJp LTRLC9 OOtJty htfMlfc: ££rffl 

C-RESET-Request^U ^ x ^frfc^ft-f S 

[0 0 4 9] -^T N MfEyy Sf-f ^ttSttlflftCfunct 20 
ional ent i t i es) HQ K S*t5-<#-Cfc5 $fl WW fB £ 

ft> y-fe-^eSSr£5*£'f 5o ?£3fetf>HSDPA;frj£ 
OTL^^W-CDMA^rAT'ft RNCW"C 

ttffl-fSt, MAC-hs^liftmfitt5<t3i^ 

RLCyt^MtlCffioTMAC-hsC 

^<#Tfc5o rftfco^THl 071SB1 1*#JBLT 30 

[0050] mmmi on*%w<D£bfci&v>mmm 

!7-^#J*l»at*»JS|lll^WlBl7U— A (control fra 

me)fl|56*r*L*:|g-efc!9, **W<B|MjB«TttfliK 
H S D P A*5££f£ffl L&l^ilfS A(D$l7 
i^lBitSr^LT, MAC-h s y-fey hSrJg^i"5fc 

£My-fe— v?te\ -IMI^lz-A/n h 3— /l' (frame 
protocol) aSflgfflS^ h=i— /Ufcffir 40 

ERLCllty Hflf*Sr**LTeai-5r 

So ifc* futfiRNC tJEftJBWlOMIB^U-fXplan 

KNode B Application Part : J£JtT\ NBAP)/ 
d h 3-/U«r*iJflJ LTtufSR LC3ty Hfi££eif 1" 
5rttT#5 0 huE^u-J^d h3-/uSrfiJfflLT 

itjER Lcyty mr«s:eai-5»^7 i/-a^p 

[0 0 5 1 ] WIBBl 0£#fl8"fSJ:, RNC(DRLC 
*>b*»JUOMAC-h s^WERLCy-fey HfSS: 50 
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eaii-sfcftir, **Ho*m#«-cttMEHSDPA 

7U- -Mi % 2/<4 b (bytes) (D^y jf— 1 0 1 0 t "J 
^fi:^ (variable length) <7V<>f o— K (Pay load) 10 5 

0 k. a»?>*So ltlE^7^-l 0 1 0B71/-ACR 
C (Frame Cyclic Redundancy Check) 7 >f — K 1 0 1 

1 k, y / (Frame Type) 7 ^ — ^ K 1 0 13 

S!lfl?:7 (Control Frame Type) 7 ^ — ^ 

KlOlSt, *^e>*5. SuEHSDPA^SHfcJBL 

±5RLC!/t;x K:i5MAC-h silty h^fc* 
©•JIB^U-A, Bp*>RLC y iry H:i5MAC-h 
s y-fey hflf««reSi-«fcftO«y»7U-A|4, TIB 

<r\ -oco$ij«7U-A^^7 P ^ilt, RLCy-ir 

y H:±5MAC-h s y-fey Hf$BSre£1-5r fc t 
tt**9, iffc4S9»7u- J**>f:7\ 'mac- 

hs reset' k<Dffl$$7U — A^^^Sr "0 00 0 1 
0 11" ffi{lfij«9 STTMAC-h s y-fey h<Dtztb<D 

[«2] 



W7l.-i,?>f7 




Timing adjustment 


0000 0010 


DL synchronization 


0000 0011 


UL synchronization 


0000 0100 


DL Node synchronization 


0000 0110 


UL Node synchronization 


0000 0111 


Dynamic PUSCH assignment 


0000 1000 


Timing Advance 


0000 1001 



[0 0 5 2] fulfil P-Kl 0 5 0l*£&(Dm 

^'If^ (Control information) 7 j—)l< YK^^fi 

So SuffiHl 0TttWLfc<t5ftft!l«i7U-AS:ffiER 
LCDty h©«tCJ;5MAC-h s y -fe ^ h1f$g?r 

7l/-A(0^ p-KI 0 5 OiCfJieRLCy-fey 
£5MAC-h s y Hf*Sr$»5^STfc5o - 



r 
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<0£ ^ftfufeRLCiJiry M:i§MAC-h s Uiry 
Ell lSr#fi8LTSiMi-5o 

[0 0 5 3] mllEHl l\ttWR<OZh\^<DMmtm 
CiSRLCD-fey M£«fc5MAC-h siit^ Hjf$g 
^e^"t-5fc^60©JSf7 I/-^^d - KflH6Sr?5*L 
fcH"e*>5„ RirlBBIl l£#fiB1-5i, itulEEl 1 OT-tft 
W Lt i 5 4IWi7 U-^©^>f n - K 1 0 5 0 # 

£\ BUfER L C !i t 5/ M:i5MAC-h s y-fey h CO 10 
tcfcWMWi$g£*atr U-fey HMB^-^Kl 1 1 1 
t#fCHij|ERLC^?>MAC-h s Cgit^It^J: 
ot N itufERLC y i?y H-Jz5MAC-h s y ± y Y 

>f — ^Kl 1 1 1 CliUE ID, UEID^^^ 1 
* $ ft 5 X - * <0 T B flMSft if*** r. t # 

[0 0 5 4] Sfc, WIEHSDPA*— tr^Srg*t5R 
SUE^y K*--'<«#fc ftuf E R L C 

htf#^HS-DSCH(7)f!j^a^^ h £7 — ^ 20 
( C R N C : Controlling R N C) frbi&<D R N C 

l^e*SftS^S*sfc5 0 gulEHI 1 0 T* 

RNCi MfEU E *5/n > K*— /<-f 5 ffio RNCPW 

Lfeip-C&So r r T\ fufEU E^JSSJl LfcRNC 
tHUlEUE^^^K^-— /<i-5ffi^>RNCPfl^tt I u r 

<7>4&3\ IdiERLCyty MciSMAC-h s y 

W:fffllTRLCyt^ FCiSMAC-h s y ir 

4 7", ftlxfi "MAC-h s reset" i^$ijffl3yu 
— i^-f :7°£ "0 0 0 0 0 1 1 1" <itfij«9 ^TTSf 

5^tl5 0 40 
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US 


FACH Flow Control 






0010 




FACH Capacity Request 






0011 




DSCH Capacity Request 






I 0100 




DSCH Capacity Allocation 






10101 





[0 0 5 5] iERLC5tyH:i5MAC 
-h s l)±y h£i£^£ifig£o^T[g|l 2Sr#J»L 

[0 0 5 6] SufEEIl 2tt*«W<0Sbtffi©||l(tJgji 
lcJ:5RLC yir y hB#, MAC-h s V ± y h<Dtz£> 

[0 0 5 7] aifsftlRLCttl 2 0 lftHfRLCl^ 
Ott^^^g^ff^X--^eiI^{i (Acknowledged Data T 
ransfer Ready) ^Tl 2 0 2 SPg^itfT LTffi^R 

LC S IP*,SfS«RLCi:7 f -^*ii6SfllL436Sb, ^ 
7-J&s*£Lfc*>«:tjaEU l 2 0 3a»f^Jiffi-5(c 

heck errors) 0 ffifE 1 2 0 3 IS^T'mlfE^ff (KIR LCfi 
-fu Y 3 — /Ujxy — (protocol error) J&^£ Lfc/^£rf£ 

L*l ftjfEi^mffiR L CfiWfEfg^f ^-x- 

* ei£*<f ftIS L T« It T CSffi ffifJ RLCif- 
^?r^gjf1-^>o StJIS 1 2 0 3 

^oh3^x7-iJSSLfcl^|:it WfE^ffiiJR 

LCIil 2 0 4SPgtCiifT-r5 0 «fEl 2 0 4gBT«f 
lE^itdijRLCIimjfE^n hn-^xy-tiSRLC 
y-fey h^Mt^r ^:iot, i£ff«MAC-hs 

EP HulESHt ffl'J R L C © y -fe y i 5 fufEM A C 

-h s yir>> h£i%7Fi-Z)7 U — ix^D ha— yi^ ^i? 

-v^fi^U l 2 0 5®pg|;ijifrr5 0 WIEl 2 0 5 
SK"eHulESfS«0RLCttHul2MAC-h s !> -fe y hffi 
y1r-^£:ei£LfcSL RLCg^Myt^ 

h^Vx ^ >^(RESET pending)ttlftta»LT»f^ 
U SufE^lftijRLC^^n h 3 -/i/X7H:<tSRL 

Sr^i-R LCDtyfPD U Srgff «R L C ^eai LS^ 
T-T5o rrT\ ffjfSi^lfffiiJRLCfiSufE^fiRijR LC 
i^MAC-h s {-mJfEMAC-h s V ±y y± — i? 

& s n 5 tcsf g $ ^ mm -e 6 e#3iM ( P ro P a 

gation delay) l*WJ, S fc^SufEi^ff fljR L CtffeS 

LCCRLCyty fPDU^figf5 0 fuIE^f{PjR 
L Ctt ^ (timer) SrRftTHftlBK^IBS:* 2 > h 
-T5 0 -i", roi5f-^MW4aaSr%«:i-4tcttT* 
ttft<, HSE2lffi{BRLCtt^*K^Lfc0»^)Pfl % ffl 
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IBM A C - h s (CluteMAC-h sllt^F^ yi?— v^Sr 
aHILT]E«tt*rlt»1-5r4:t"e*S. 1"S (MB 
3Ht«MAC-h s ttffire&flMMR L ca>fcflrBiSflMi 
RLCl:!jt^ h*»tt5:tfc*t7^A^D h 

g #<&rt»/< j/7r^*!i LT^5f-^^ 

lil, HARQ«i^4rffJtLT!>-fey hSr^ffi-SJ: 
5K45» g{fffl!JMAC-h sliWEMACDt!/ Mf 

#4rSftLTMAC^<3/7r £-5fcT !> y V 

U WER L C J t y h P D USrSfUMM A C-h s K 10 

[0 0 5 8] BUfEEIl 2T1iRLCyty h £5*0^ 
*RLC!)ty hMMAC-h s D-fry hiSSSrlftlK 

Lfc 0 LjS»U r©i5fc«rERLC5-fejy H»«S:S 
ftLfcMAC-hsfl tf*MAC-hst:WSRLC 

> (combining) (7>fc ^flrSt £ ttT l ^ 4 (Z)T\ SllffiiJM 
AC-hsiSytyhSttSi^, WIBi3l««MAC-h 20 

[0 0 5 9] BSiaaiffiiBMAC-h s*»5>Sffi 

iMAc-h s chJerlc y -t s/ btasut^ htt 

[0 0 6 0] mJfSUll 3f±*»WO$e>K*fc^lH6JI!51B 

jci^MAc-h sKipaoy-fey Mff$B££3£i-£ii 

RLCUt^ M-i »9S{f«ijMAC-h siSJtyhS 
iSfffiijMAC-h s^BfScSttTV^c-f^T 

-h s tffi^1-SSfSfilJMAC-h s fcffrj*3;h/C^fcBE 

5 0 *LT, flulSi^fffiOMAC-h s!)ty M^/CIST 
iluEgffflflMAC-h st'Jty h£*LS'<#Tfc!!K 
r.ixSrl¥iBfcttWi-5i:, ftoi5"e*5o 013£# 
fia-TSt, i£if«MAC-h s 1 3 0 OJiglfffiMAC- 
h s 1 3 5 OfiLUu-O'^jL — *£ilCT?njffii^fffl!l 40 
MA C-h s 1 3 0 oooyiry hSrSrfy-fe* Mf$B(R 

LC RESET Indication) ^{5^4 (1 3 1 lgpg) Q 1" 
^iituE^fffiMAC-h s 1 3 5 OttflMBy-fcy httf 
SSrSftLTt&IBSfffllMAC-h s 1 3 5 Og#(Df*} 

rsfcrawpKy-fe-/ -w-c, miss 

WftijMAC-h s 1 3 0 O^SifffiMAC-h s 1 3 5 

EH S D P AM^ffiffl L^V^f y^r^t\ MAC 
PlOMACV^tU ^(signaling) ^ y±-i?%£B 50 
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LTteffl-fSr £ fcT't, -#B^B«E2l«ffl|MAC- 
h s 1 3 0 O*^S(Sft0MAC-h sl 3 5 0liyty 

[0061] ButEMAc-h sp^yty n»«*reas 

4 7^H1 1 5 LTl£^-f£ 0 
[0 0 6 2] mim 1 4 tt-«W4H S D P AttZfe 

fflLttV^iiflr^r-A^MACMS/^y yir- 

[0 0 6 3] SufSm 1 4 Sr#flR1-5 t . 5fcT R L Cfl_L 
MM4U:f-t^7-^^^y h (Service Dat 

a Unit : £JtT* S DU) Sr^AKS* ixTt^5¥ffifc-t 

^ VT^>3 > (segmentation), JfJiiSLTRL 
C^y^-(header)Sr»ALTRLC PDUMj^t 
4 0 ftulBRLCfiS9E4J5feLfcRLC PDUSrMAC 

cea-rso -rat, ffieMACttmegfSLfcRLc 

AltTBS:±St5o WBMAC^y^HiTCTF 

UE-ID^^f/^ UE-IDh C/T£, 
ft5„ ZZX\ fjffiT CTFfifJift^^ (Logical C 
hannel)(Z)aig5rE^i"Sfc*^fc<7)T*fe l 9 , UE-ID 
^^/tUE-IDHUE^I Dili I D£^1-h<D 
X*h*) y C/T^(r|— <7>£i£^^ A- (Transport Chann 

[0 0 6 4] *5SW-e*4— ffilKH S D P A^Srffiffl L 
&^W-CDMAii{t^*xi*<£MACfRK MACV^' 
i-y >^ s>-fe— y«r£«U ffiEXILfcMACi/^ 

yiJ-^fcfUJBLTMAC-h s tBSMt, 
SP^&ftffi'JMAC-h s irgftflflMAC-h sMfcy-fey 

y yt^i?Cov^Hl 5Sr#flBLTRW1-5. 
[0 0 6 5] ffijEHi 5tt*«W©Sbtffi^>||lfijglB 
|:±5MAC-h s V±y hff $g£fc^-f 6MAC>^ 
■J-y y-fe— ^BBSSrSLfcH-efcS. mCH 1 5 
K^StlTl^SJ; KEMAC-h s(DV±y htf 

«S:eiSi-5fc»(0MAC^^y ^vfe-^H, 
fiiEH S D P A*^Sr^ffl t^^W- C DM A lift is* 
rA(DMAC^t!) y-fe—^WfiSrSJgLTtt 
ffl^ix^o BP^>s HSDPA*ai«fflL^W-CD 
MAHf^fiN^MAC'>^t!J >if* y-t — i?<DM 
AC^y?— 7 K^tufSMAC-h s V ± y htf 

y >^?b^# (signaling indication) 7 

yy£7*%7 j-jvYcom* 'rtfesi^ wema 

C SDUttMAC^ty >^Ofc»0$ljmittfll<D* 

Sr^tfiSUfctK WEMAC SDU7>f-/uKi:§ 
*ixa#J1l)ttf«tt, MAC-h s y-fey hSr*i"^# 

MAc-h s y-fey h^yc^^ita^^tPo ifc, 
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SrBuEC/T y 4 —a, KcDl-C&ooffigicsS^ Lfca\ 

[0 0 6 6] mjlEHl 5T*fiJil/:MAC-h 

ffllTMAC-h siDty hi-SiflS^oV^THl 6 

[0067] BfriEBi 6tt**ei(ose>^flfe<7>iij6jgiB 

lc«t5MAC-h s y-fey hiSSSr*Lfc|g|T-fc5o 10 
[0 0 6 8] 5teT . sufSE 1 2 "CRM Lfc «£ 5 2HB 

iRLc^yty iMrEa6flr«RLCH:s» 

^MAC-hs, gp^gflfflMAC-h s £:/y *x>f 

SfcttiWW^u— ASriiDTMAC-h sUt^h 
Srffi*+5fl»«*reaii-5 <£ 5 K45(1 2 0 4gpg) 0 
1-5£lluEi£fiffiflMAC-h sflfJlS^filJlRLCTe 

(16 0 1gg), SftfflJMAC-h sfcLbSSUfcMAC 

1-5(1 6 0 3j£pg) 0 WBiSftftlMAC-h s*»5>yir 20 
* Hf«S:*tMAC^t!ly^ yi?-v^g{f t 
fetuf£Sff{|ljMAC-h sfi, ytyh^i^id 

6 0 5gpg) % ^HARQftf^Sr^ltU SuESflffll 
MA Oh s <7>f*3gM^y |:;<-/7 7 y >-^LTl^5g 

(1 6 0 78B) 0 

[0 0 6 9] rrr% SffftijRLcy-t^ mulcts 

Col^THl 7S:#flgLTRK1-5 0 
[0 0 7 0] Hi 7f4*«W(7>Se>»c:te©||ll6J|5lBKtie 30 

9 R L C !) t 5/ MC^MAOh s!)t^ hi§?M£« 

[0 0 7 1] $fc1\ igffftiJRL C#y -fey h£ix5i:. 

tute^ff fflR L C(ilf!fflMAC-h s MffuE^ffiijR 
LC<OHy hSr*1-y-fey Hf$B(RLC RESET indi 
cation) £££1-5(1 7 1 lJ£Pg) 0 rrT\ fuE^fe 
«RLCisaifSfl|MAC-h sfcjfef !lty hfflf«Sre 
ii1-5aSf4, ±S6LfcJ:5t«rlBiSfll«RLcy-fey 

McjSCTi^fflilMAC-h s WgftPDUtUty 

hiSS-CgSSILTL* 5»^ s S>5fc»"C*>5o ^ ^ ~C 40 
ffi[|E£{tfllRLCtt«ulEiSm«lRLC7&^MAC-h s 
fcWEMAC-h s!)t^; Mf $B5r£ai-5£>K, 0f5 
$ tl 5 B§ W 5 e»3I^ (propagat ion de lay) I^R , 

4 fc hu IHSfgii R L C L fcK^IB ft i: £ 

%JtLfc-^l*|Bft^, SftfflSRLC^RLC yir 5/ V 
PDU§re^1"5(l 7 1 3gpg) Q BOffiaMMlRLCtt 

(timer) SrR It T bJIBR^IH Sr h 1*5 „ 
B&ESffffll R L C (4 huE R L C y -fe 5/ h P D U L 
TH&KigflMWR L CjJS y -fe y h £*xfcr fc Sr»ft1-5 i 
? fcfc 9 , HiJlBSfSffiiJR L CttSfSffllMAC-h s [I y 50 
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"try h£^11f«(RLC RESET indication) L 
TfiJESififlJMAC-h s^yiry hi" 5 i 3 ^f&JWI - 
5(17 1 5g(Jg) 0 rrx% H&EgffiflORLC#g«ffl! 
MAC-h slijty H»«S:iS«t5»^ ±^Lfc 
RLC^MAC-h s WfcttJaStlSy-fe-;/ Hf$S£^ 

i-yy^-r^y, *fctt*J»7u-A*ttffii-5r tas 

T#5 B ; E:LTmjlESffiffliJRLCf4g#Sry tj/ 
fcft, BUE^fffiiJRLC^SuERLC y-fey FPDUH 
S*1"5j££fc, RLCiJtyFACK PDU^ggf 
5(1 7 1 7J£Pg) 0 

[0 0 7 2] WESWflOR L casffiESIfSftlR LCi^ 

RLCyiry hPDU£SftLT§:{fftijMAC-h s£ 
y-fey h1"5^ffiT\ 2HM0MAC-h s!)tjy hftfE 

fcHo©*-S;asttffiSix5wi:as-e#5o 

ft, a««MAc-h s Sry-ty hLftasfcifesit-e 

fc 5 * P D U Srg^ I-^TOt-^PDUStBiJ^ 

1-5#5t-cfc!>, ifio*a;ii, wei^x-feSx- 

*PDUtt8iJI&Lft<, HARQWeiai«:»t5J:5K 
1"5*S;T*fe5o 
[0 0 7 3] BuE-O^^SCtt, m\t ifflMAC-h s £ 
y-fe V H _ 5*S;^IB1"5t^T% RLCyty FPD 
Ufi^ffffiMAC-h sfcJB&ftfcfia SIXTHS, ft 

ot\ BuE-#e^3;tt, SfflfflMAC-h s fcKW 
^ti/cf-^PDUf, ^^-ft^-r— ^ PDUfiSe 
3l»JI8l*WjasSffl1-5i:, S««RLC^fiaiSlx5w 

tas-et5^r% WE y -fey h (reset) pdu^har 

DUKttV^TBuESfSflORLCfceaSJtSo -0>»£ 

y-fey hPDu<oeafcii«a«**i-5r ta«-e# 

[0 0 7 4] HUE-SB^e^SCtt, fuEHARQS 
eSSrittTLT^5x-^PDUt»LTtt3glSi-tTHA 
R Q WS3££ii*f LTjS^Wfcgft Sft5 r fc a«T# , 

Buffi y -i?^ hPDutHARQpfeisassratT^ib 

WtS(S*ii5r tasT?#5 0 HARQ|?fci£ 
i&SSriifi i LTV>5l-'<T(D'7 f — ^ PDU^fffij^CjJ 
^1*5^:, y-fey hPDUfcS««RLCfce»£*i 

5 0 La»LWEii^ai*JE^rarto*-eweaK^?!jL 

fcPDU*filSJi5i tast?#5 i5K45 0 

[0 0 7 5] SuffiHI 1 7 tmW Lfc <£ 5 Slf 0J)R L 
CT'iEgSfffiijMAC-h sSry-fes/ h-f5igg^o^ 

TBI 8«r#JKLTlftlB1-5o 
[0 0 7 6] WEHi 8tt*«K^*^fc:teo||J6jgffi 

t-i5Sff(fflRLCT^ft{|iJMAC-h s^yty M 
5iSSSr*Lfcl2Tfc5o WEH 1 8 Sr#flH1"5 t % £ 
ftfflSRLC-CSftfflflRLCfiDy-fey h£^1*RLCyi? 
y hPDUSrgfS«RLClc:iS«1-5i:, fiuESftfflllR 
LCttSuERLC y "fe y h PDU£Sft1"5(l 8 0 1 
!£©)<> WEgfflPJlR LCftBuERLC y fPDU 
SrS:{l1-5r <t i:±ot, SfllMAC-h s |I y ir y 
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h*:*-rflt«*reaiLTI)(nE3tflr«MAC-h s y-fcs> 
hZftTjk-fZd 8 0 3KPg) 0 ffijfSgifffllMAC-h s 

UMAC-h sZV±y ht^T*fc5:t^i*0L 

(1 8 0 5M) , :W:«£oT, agfTLT^SHAR 
Qftf^Sr^it-TS t mftfc, S«lMAC-h s OrtfflS 

5:tHiot, MAC-h sDty h£gfT"t 5(1 
8 0 7gpg) o HulESfSfiORLCttHUlERLCy 
iry hPDU£§:<fLfctf>T\ SflffiRLCg^yir 10 

£, Wiai3&«fllRLCfca(S«RLCy-feix h#^TS 
ixfcw ^SfRLC y-fcy hACK PDU^e^i* 
5(18 1 lSPg) 0 HuiESHSiMRLCttHulESfSffilRL 
C*>&lfflfERLC yiry hACK P D U £:§:{fi~5 £ 
(18 13KISK HUlES{tffl!lRLCe#{-*ti-5 y ir y 
h*r*trr*(l 8 l 5SK) 0 SMBSfl ffiiJR L ctt y ir 

{(§! (Acknowledged Data Transfer Ready) t^^S^S^ $ 

it, ^HtW[:f-^^SIf«(18 17g 20 

[0 0 7 7] IP*,, *35ST«*i-5RLCy'fe!x H- 
£5MAC-h s yiry h^fefl, RLCfMAC-h s 
{d y ir y h AS5S^ L/c t CD*H£jf ^ (Indication) f S 

cstyhPDutfiit^-efci. ytyhftst 

S1IU:MAC-h sfi, BSSUE(7)/<5/7r ^^y 

/<y7r y >^^ttT^5PDU^^iJ|^i-5 0 ^<£>4§ 
£\ MAC-h stt±ttRLCj&>e>${SLfcRLCy-fe 

y hPDUSrBUI»LTttv^t3fcu\ ftoT, SulBS 1 2 30 
■C©i5HMAC-h s yir y h^m^i~^^^ y± 
-^©fiiSII, RLCy-fey hPDU*rea6i-5*tt*r 

[0 0 7 8] BUlEBll 2"eRHLt*ffifil^t, MAC 
-h s % ] )±y FtoMt:(iMAC-h silti/ hf|^ 
^ yir— yiRLC y ir y hPDU£— -0<D* yir — v> 

[0 0 7 9] flu te N MAC-h s tt y y 

h ^ y ir - ^3: R N C £ StiS^ R <OMW 7 J* £#Jffl 
LtfigU RLC!)tyhPDUtt7"-?7l/-^4: 40 

[0 0 8 0] *36P^flRLC^?>MAC-h s tcyiry 

H»*Sreaii-5se>K*&©*ft, ip-^MAc-h s y 

— K(payload)HRLC y ir >y h P DU^S-tfrTP- 
ItLfiSl OT'UfcKLfcRLCyiry Ytitm*fc%ftZ> 
tz#>(DR L C t XttJnmofMff 7 U'-AflJ igT^-f d — 
K»»KRL C±T*£/&$;h,fcR LCyt^hPDUir 
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[0 0 8 1 ] -t IT, RLC^bMAC-h s \Z V ir y 
hJS*S:fiiil1-5S?>Ctt©*8fe»4, RLCyt^hP 
D U ££i§-f 5 R N C £ Stfi^PflOx - * 7 A SrflJ 
fflLTRLCyir^ hPDUSrfiaU ^<Dfc£rH§ 
lf^^7b-^ McMAC-h s y ir y h&Jg^-f 
m\Zy hSrfg^LTMAC-h s 5 
5 0 

[0 0 8 2] r rT% MAC-h s y ir ^ Hif^;* >ir 
-^tRLC yiry hPDUSr-r — ^7U— ASriSCT 

[0 0 8 3] flttEBl 9tt7 ? -^7U-ASrflJfflLTR 
LCV±y FPDU^MAC-h slit^ hit** yir 

T*fc5 0 Ell $<Dy : —9 7\s—J*X\ ^7^-CRC7 

w -/u Kttes^fcjs^-r 5 w £ ^-<d^ 

^f7U-A^^7 p 7^-;i/KT*fc5o WlSUl 9 
<om&\U** TF7^-^ 

^?r^i"o CmCH-P I 7>f-yi/Klif t^SS 

ttSr^"f ^iieft^-y^/Wfll^tWt^^ (Common Transp 
ort Channel Priority Indicator) "Cfo 9 , MAC~c/ 
shSDU Length7>r-/^Kfie3l^ix5x— ^T*fe 
SSDU^ftJ^U Num of SDU7>f-;l/mg 
— * SDU£>»S:^U User Buffer Size 7 

^ -/u KfiKSU E^fefo^aft^/^ -77r{: 

afK^ttTV^-r — ^^^t^Sr^L, MAC-c/sh 
SDU7^/V KttH^UESUx — ^ Sr^L, Payload 
CRC7>{-;i/ Kli^>T n- K^ei^^f-^^i"^ r 
t^Si7^i^fc^CRCT*fc5 e RLC 
yir^x h PDUtt^ p - K(0SDU«»W4ix, M 
AC-h s yir-/ hJt^fi^^^— ©^7l^y h£|5# 

S;i:MJtt5:HT#s MAC-h s yiry hft^ 
^ yir-v^MAC-h s yir>> hKHi"5i6lPW*fflr 

[0 0 8 4] 0 2 OttSfSWJRLC^RLCy-fey HP 
DUSreai-5fc»<0HARQ«)^7— »*D:*36SrfiJffl 

OKWBuK, BtrfBHl 7^KW LfcR L C y -fey hfc«t 
5MAC-h s V±y Yli&*Wim'th 0 HP*,g««R 
LCTRLCy-fey hPDUSrSfSLfcft, §{f«MA 
C-h s «ry-fes/ KSftW^PDUeajDR 

U C » L T 21 Sr &fri- 5 ^ * 41" 5 £ (7) 

®Jfj4SfcSo Sul£gl2 OTiiHARQO^^-^tM^S 
Sr?UfflLT^fffiOMAC-h st?Sft«MAC-h s 

eiPDu^RLc ceaii-s i 5 k-t 5*ffi*«3ei- 
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5 0 561% HARQ**TSHBttlttaHBPDU©*ffc4 
<5i£i:WeiilS:E5H"5«fc 5fcLTV*5 0 rrT\ Buffi 

frfc*eiS*:*1-7 7^H[*fa7 7^(new flag)Tfc 
9, 9 ^Iffifii7 7 ^(continue fla 

5/^ (feedback) 5 & LBufENACKy yir — 
ACK^ ^-y^ACK^ ?*^fc«B1-S»&3iS 

hvmzo ^<Dm&, weasflMiittft^fffcftPDui io 

U N A C K J tlf: §<f f - ^ P D U ^ ±fi R L C (l£ 
RLCytyhPDU^Segf-^PDUOll 

ZfeWftfiat J: 9 r l c $ ixa r t ^an 

[0 0 8 5] MBB 2 0 -ett2HS«R L CfcR L C V ir 20 

* hPDUt*K*ra77^«:fiai--6ci:CJ:oT, 
SWffiORLC^CALa^SipKLTy^s/ KiSjffi 
S:BSiti-5#^S:lftlKLfc 0 RUB 2 1 S:#flHLTS 

K«t SWB^ + ^M'SrflJJfl LTgfftfBR LCilRLCy 
6 a hu!BB2 l Sr#Bgi"5i:, — «»tRLCttSS»^ 

T7-(RB:Radio Bearer) 91KL±&£tl, 

DU<BfiS?<Dfc»»;i, — o<7)|&g^^ (Logical Cha 
nneDSrWtS^i tt*, ^ ©S'&fcttx — * P D U 

fcRLcyiry hPDUcDJ: PDUtrMCWI 

&T£<Dtz#><Dmm?-^*/i'yLft\z®m pdu £^1-3 

-£>»£\ RLClity hPDUMfflPDU^e^f 

* A-£> fc ft COfiSf - t^WiHS-DSCHi^t* 

(Associated D C H (Dedicated Channel : HT> Associ 
ated DCH)Cv^t°y^'J^ HS-DSCH£ilC 
Ttei££iX&V\ tfot, MAC-h s tlftWf-^ 

e»JWflijsr^e>*<, RLciBKMfttfceassixa. 

[0 0 8 7] ±i£ UfcJfrStt* * h^-^lt'RLCy 
■tyhtf%t±Ltcm&lcmi'Z>h(DX\ UEfflTRLC 
ytyf^iLfci^li, UEfflcOR LC^bRNC 
llfl^RLCKyiry h PDU^Associated DCHSril 

tTeasirs»#©*as#ft-}-5 0 rncaii^rlc 

^UEffiiJcDRLCicy ir 3/ h ACK PDU££5JH->5 50 
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*§-£lc N MAC-h s ^yiry h-f5fcfttr % mjf£(H9 
[0 0 8 8] 

fflf^RLC^yi?7ht^t|slBtf: x 

tfcSMAC-h s coy -try h%mftirz> 0 tfiieiifiv' 

XTJ^tmRRLCtDD-tey M3\ mJfBMAC-hs^ 

TV^fcx — ^SrSH-f5o Sot, RLC^!Jt^hJ 
ixfcf-fcHfc^T, MAC-h stW^f-^^fi 

*^Ti-5o ifcBUlERLC^yiry HciSMAC-h 
s y ir y h&Mff~tZ>^ tl:iot, ^foWftT — fo) 
MISMAC-h s <D/<y7j ]) >^>iS LT^^US 

[B 1 1 -JftWfcH s d P A7jS;£<£jS L*v^^ 

f'J^fig^ciiif v-^-rA^RLCPg® y iry 
[82] glORLCyty hiflSti5RLCttlS 
IB 3 ] -jftftjfcH S D P A*SC*r«ffli-5»#^« 

[H 4 ] -JR«|*H S D P Atti&ftirZtt^&tt 
#aS^ilft^^Xix(7)UEfIlJ(7)MAC-c/s hPUiS 

[H 5 ] -jRWftH s D P A#5t«rfcJS1-5»-§-$HW 
#MJg^iHf '>X7AiDUEl(OMAC-h s(5giiti3t 

IB 6 ] -JRW4HS D P A#a«:teffl1-5ffi-g-3HM 

^BSlSfflif X A CD U T R A N M<DM A C PgjffPfig 

IB 7 ] -«»ftH S D P A*3C«rttffl1-5«F*»« 
^IiSIf|y^TA©UTRANlOMAC-c/s h 

B««iSSr*LfcB-C*>a. 

[B 8 ] -«W*H S D P A**Sr««-r S«F*iMW 

^fiSSeaft y^TA^UTR ANW^MAC-h s pg 
g*at2r^LfrBT*fe^ 0 

[B 9 ] ct^HSDP A*S;S:ft 

ffl+Siifi^xixTMAC-h sPgSt-RLC y ir y 

[810] *M^^H|^Si||:j;5RLc 

y ir y httnz&mirztz&<Dm%L}) ^tf&mvgmtg; 
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[Ell 1 ] *36W©SbK«fe«>llllS»*fca5RLC 
y-fey Mii5MAC-h s y-fey MMSSrfiaH"5fc 

h0#, MAC-h s 5 -fey UMPtriBfTi- 5»8 

[mi 3] ^m<D$b^i&<Dmmm\^ouAc 

#8R*tH"C*>So 10 
[014] -KtttiHS D P A^Sr^ffl Lftl^iifS 
^^xA^MACPSSM^^^y s>-fe— 2/#fi6 

[Ell 5] *^^oo^^^fi{ico^i£?F^^^9MAC 
-h s Hf«Sre2^-5fc«)©MACi/^y > 

[Ull 6] *3SW«)*fetft©|llltJR1l8fcffi5MAC 

-h s y-fes/ hiiesr^t^niTfc^o 

[Ull 7] *5IM^^?>^fib.o|IJS^{c:^5RLC* 
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y-fey na^MAc-h s v-ty hiassr«*ttfc* 

[Hi 8] 

RLCT'S^fft'J^MAC-h sS:!jt5/ M-5iSg3r^ 
[El 19] RLCDty hPDUiMAC-h s y ir 

[02 0] **W©Se,Kflfe^H*JE?«fca6o-CRL 
cyt^hPDUtSIMlRLC fcesi- 2> fc * O H A 

[02 1] *»WO*bKtt«5jlli»t8tttoTS{t 

ffll R L C Hffl ^ -V * ^ (Ded i cat ed Channe 1) L 

-So 

9 0 0 R L C 

9 5 0 MAC-h s 



[01] [02] 




CRLC-CONFIO-Req 270 



RECOVBD SIGNAL 
SENT SIGNAL 



1 1] 



14] 



RESETJNP0 
(1010) 




M »f « 

i > 


ICIK 


TYPE 


UEHD 


C/T 


MAC SOU 
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[0 3] 



MAC CONTROL 

I 



PCCM BCCH CCCH CTCH SHCCH 

(TOO ONLY) 



MAC CONTROL DCCH OTCH OTCH 





315 

> 


MAC-hS 


t 
» 
i 

i 




i 
i 
i 
i 

i 




313 



MAC-c/sh 



-< 





311 







MAC-d 



jHS-OSCH HS-OSCK PCH FACH FACH 



ASSOCIATED 
DOWNLINK 
SIGNALLING 



ASSOCIATH) 

UPUNK 
SIGNALLING 



1 I I I I I 

FtACH CPCH USCH USCH DSCH DSCH 
(FDO ON.Y)(TOD ONLY) (TDD ONLY) 



OCH DCH 



M4) 



PCCH 




SHCCH CCCH CTCH BCCH 
fTDO ONLY) 




419 



TCTF MUX 



c 



421 



TFC SELECTION 



c 



411 



MAC-c/sh 



ADO/READ UE ID 



1 



413 

L 



SCHEDULING/PRIORITY ^ 



| HANDUNG(I) 



UL : TF SELECTION 
I 



ASC SELECTION 



> 



MAC CONTROL 




415 
417 



to MAC-d (311) 



--313 



to MAC-hs (315) 



I i i — i — i 1 — r 

PCH DSCH DSCH USCH USCH FACH FACH 

fTDO ONLY] (TDD ONLY) 



RACH 



CPCH 
(TO ONLY) 



[010] 



[02 0] 



1015— 



1011 



FRAME CRC 



CONTROL FRAME TYPE 



OOMTROL NFORMAHON 



1013 



CONTROL IttfOHUATON (COOT.) 



FT 



HEADER fZ BYTES) 
(1010) 



PAYLQAD 
> (VARIABLE LENGTH} 
(1050) 



THE SENDER SOE 



TT1-5-SOLT, N-4 




THE NACKED PDU WIL BE 
SENT TO RLC LAYER 



THE RECEIVER SIDE 



(17) 
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[H5] 



IM9] 



TO MAC-c/sh (318) 



H3-0SCH 



HS-DSCH 



MAC-CONTROL 



315 





MAC-*s 


( HARQ J 























ASSOCIATED 
DOWNLINK 
SIGNALLING 



ASSOCIATED 

UPUNK 
SIGNALLING 



900 



RLC 



] 



950 
_1_ 



MAC-hs 



RLC RESET INDICATION (911) 



1 



ime] 



MAC CONTROL 
I 



I 





615 
) 


MAC-hs 


■ 
i 
i 

! 
■ 
• 




• 

1 

* 

1 1 



HS-OSCH HS-DSCH 



PCCH BCCH CCCH CTCH SHCCH MAC CONTROL MAC CONTROL DOCH DTCH DTCH 

(TO ONLY] 




I 



613 



MAC-c/sh 



I 




611 



MAC-d 




ASSOCIATED 
DOWNLINK 
SIGNALLING 



ASSOCIATED 

UPUNK 
3GNALUNG 



PCH FACH FACHRACH CPCH USCH USCH DSCH DSCH 1 

(FDD ONLY) (TOO 0NLY}(TD0 ONLY) 



MB OR LOCAL 

DCH 



DCH 



1 5] 



I 

1 

K 




MAC HEADER 


• 

»w — 

■ 


MAC SOU 


— * 


I 

TCTF 


UE-ID 
TYPE 


UEHD 




t 


MAC SIGNALLING 



SIGNALLING INDICATION 



(18) 
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7] 



1 2] 



PCCH BCCH SHCCH COCH CTCH 

m»onYj 



MAC CONTROL 




C START ) 



c 



c 



MAC-c/sh 
■ 713 



TCTF MUX/UE ID MUX 

— r 



SCHEDULW(VPRK}RJTY/HANDUNG/DaiUX 



I 



f TFC SELECTION V- 

Jl 



717 




715 



[ 



711 



FLOW CONTROL 



v MAC-c/ah/MAC-dpr 



FLOW CONTROL 
MAC-d/MAC 



SolI 



721 



toMAC-d 



— 613 



RLC STATE: 

ACKNOWLEDGED DATA 
TRANSFER HEADY 



L 



1201 



CHECK ERRORS 




1202 



~r~i nr~r 

PCH FACH FACH DSCH OSCH USCH USCH RACH CPCH 

(TDDONLYltrroONlY) fDOONLY) 



toMAC-hs(615) 



SEND FRAME PROTOCOL B 
MESSAGE TO INDICATE M 204 
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1 Title of Invention 
HSDPASftMbfcW-CDMAIi^fAt^MACixVr^ 

2 Claims 

1. A method foi resetting a buffer for retransmission of a MAC 
(Medium Access Control) layer entity to prevent the MAC layer entity from 
performing unnecessary transmission upon occurrence of an unrecoverable error 
in an RLC (Radio Link Control) layer entity in a communication system, the 
method comprising the step of : 

detecting the occurrence of the error by the RLC (Radio Link Control) 
layer entity; 

requesting reset of the buffer of the MAC layer entity based on the 
detected error; and 

discarding the data of the buffer of the MAC layer entity. 

2. A method for resetting a first buffer for retransmission of a MAC 
(Medium Access Control) layer entity to prevent the MAC layer entity from 
performing unnecessary transmission upon occurrence of an unrecoverable error 
in an RLC (Radio Link Control) layer entity in a communication system, the 
method comprising the step of : 

detecting the occurrence of the error by the RLC (Radio Link Control) 
layer entity; 

requesting reset of the first buffer of the MAC layer entity based on the 
detected emir; 

discarding the data of the first buffer of the MAC layer entity; and 
requesting reset of a second buffer of a counterpart MAC layer entity. 

3. A method for resetting a MAC-hs (Medium Access Control-high 
speed) layer entity to prevent the MAC-hs layer entity from performing 
unnecessary transmission/retransmission upon occurrence of an unrecoverable 
error in an RLC (Radio Link Control) layer entity in a communication system 
using HSDPA (High Speed Downlink Packet Access), the system including (1) 
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an RNC (Radio Network Controller) having (i) the RLC layer entity for 
distinguishing packet data, (ii) a MAC-d (MAC-dedicated) layer entity for 
multiplexing the distinguished packet data from the RLC layer entity to 
corresponding dedicated channels, and (Hi) a MAC-c/sh (MAC-comm on/shared) 
layer entity for multiplexing the distinguished packet data to corresponding 
common channels, and (2) a Node B having the MAC-hs layer entity for 
transmitting and retransmitting the multiplexed packet data to a UE at high speed, 
wherein the multiplexed packet data is transmitted from the Node B to the UE 
over a corresponding channel, the method comprising the steps of: 

resetting the RLC layer entity upon occurrence of the error; and 
transmitting the RLC layer entity reset information indicating reset of the 
RLC layer entity to the MAC-hs layer entity, and resetting the MAC-hs layer 
entity. 

4. The method as claimed in claim 3, wherein the RLC layer entity 
reset information is transmitted through a primitive between the RLC layer entity 
and one of the MAC-d and the MAC-c/sh layer entity. 

5. The method as claimed in claim 3, wherein the RLC layer entity 
reset information is transmitted through a frame of a frame protocol. 

6. The method as claimed in claim 3, further comprising the step of 
transmitting reset information from the RLC layer entity to a counterpart RLC 
layer entity after a lapse of a predetermined time after transmitting the RLC layer 
entity reset information to the MAC-hs layer entity. 

7. The method as claimed in claim 6, wherein the predetermined 
time is set by consideringa propagation delay time required in transmitting the 
RLC layer entity reset information. 
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8. The method as claimed in claim 6, wheiein the RLC layer entity 
transmits the RLC layer entity reset information to the counterpart RLC layer 
entity over a dedicated channel. 

9. The method as claimed in claim 6 7 wherein the RLC layer entity 
transmits a protocol data unit (PDU) indicating the RLC layer entity reset 
information to the counterpart RLC layer entity along with a new flag. 

10. A method for resetting a MAC-hs (Medium Access Control-high 
speed) layer entity to prevent the MAC-hs layer entity from performing 
unnecessary transmission/retransmission upon occurrence of an unrecoverable 
error in an RLC (Radio Link Control) layer entity in a communication system 
using HSDPA (High Speed Downlink Packet Access), the system including (1) 
an RNC (Radio Network Controller) having (i) the RLC layer entity for 
distinguishing packet data, (ii) a MAC-d (MAC- dedicated) layer entity for 
multiplexing the distinguished packet data from the RLC layer entity to 
corresponding dedicated channels, and (iii) a MAC-c/sh (MAC-common/shared) 
layer entity for multiplexing the distinguished packet data to corresponding 
common channels, and (2) a Node B having the MAC-hs layer entity for 
transmitting and retransmitting the multiplexed packet data to a UE at high speed, 
wherein the multiplexed packet data is transmitted from the Node B to the UE 
over a corresponding channel, the method comprising the steps of: 

resetting the RLC layer entity upon occurrence of the error; 

transmitting RLC layer entity reset information indicating reset of the 
RLC layer entity to the MAC-hs layer entity; and 

resetting the MAC-hs layer entity based on the RLC layer entity reset 
information, and transmitting MAC-hs layer entity reset information indicating 
reset of the MAC-hs layer entity from the MAC-hs layer entity to a counterpart 
MAC-hs layer entity . 
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11. The method as claimed in claim 10, wherein the MAC-hs entity 
Teset information is transmitted through a MAC signaling message. 

12. The method as claimed in claim 11, wherein the MAC signaling 
message includes (i) a header having a signaling indication indicating that the 
MAC signaling message includes only MAC layer entity reset information, and 
(ii) a reset indication indicating reset based on the MAC~hs layer entity reset 
information. 

13. The method as claimed in claim 10, further comprising the step 
of transmitting the RLC layer entity reset information from the RLC layer entity 
to the counterpart RLC layer entity after a lapse of a predetermined time after 
transmitting the RLC layer entity reset information to the MAC-hs layer entity. 

14. The method as claimed in claim 13, wherein the predetermined 
time is set by consideringa propagation delay time required in transmitting the 
RLC layer entity reset information. 

15. The method as claimed in claim 13, wherein the RLC layer 
entity transmits the RLC layer entity reset information to the counterpart RLC 
layer entity over a dedicated channel. 

16. The method as claimed in claim 13, wherein the RLC layer 
entity transmits a protocol data unit (PDU) indicating the RLC layer entity reset 
information to the counterpart RLC layer entity along with a new flag. 
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PRIORITY 

This application claims priority to an application entitled "Method for 
Resetting MAC Layer Entity in a W-CDMA Communication System Using 
HSDPA" filed in the Korean Industrial Property Office on July 6, 2001 and 
assigned Serial No. 2001-40552, and an application entitled "Method for 
Resetting MAC Layer Entity in a W-CDMA Communication System Using 
HSDPA" filed in the Korean Industrial Property Office on August 25, 2001 and 
assigned Serial No. 2001-51602, the contents of both of which are incorporated 
herein by reference. 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates generally to a communication system 
employing HSDPA (High Speed Downlink Packet Access), and in particular, to a 
method for resetting a MAC-hs (Medium Access Control-high speed) layer entity 
upon reset of an RLC (Radio Link Control) layer entity. 

2. Description of the Related Art 

HSDPA refers to an apparatus, method and system for managing HS- 
DSCHs (High Speed Downlink Shared Channels), i.e., downlink data channels 
for supporting high-speed downlink packet data transmission, and control 
channels related thereto in a W-CDMA (Wideband Code Division Multiple 
Access) communication system. In order to support high-speed packet data 
transmission, a communication system using the HSDPA has newly introduced 
an AMC (Adaptive Modulation and Coding) scheme, an HARQ (Hybrid 
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Automatic Retransmission Request) scheme, and an FCS (Fast Cell Select) 
scheme. 

1 ) A MC scheme 

The AMC scheme is a data transmission scheme for adaptively 
determining a modulation mode and a coding mode of different data channels 
according to a channel condition between a Node B and a UE (User Equipment) , 
thereby to increase the overall utilization efficiency of a cell. The AMC scheme 
has have a plurality of modulation modes and a plurality of coding modes, and 
modulates and codes data channels hy combining the modulation modes and the 
coding modes. Generally, each of combinations of the modulation modes and the 
coding modes is called "MCS (Modulation and Coding Scheme)", and there are a 
plurality of MCSs with level #1 to level #N according to Ihe number of 
combinations of the modulation modes and the coding modes. In other words, the 
AMC scheme adaptively determines a level of the MCS according to a channel 
condition between the Node B and the UE currently wirelessly connected to the 
Node B, thereby increasing the overall efficiency of the Node B. 

2) HARP scheme 

The HARQ, or N-channel SAW HARQ (N-channel Stop And Wait 
Hybrid Automatic Retransmission Request) scheme, will be described. Tn the 
typical ARQ (Automatic Retransmission Request) scheme, an 
ACK(acknowledgement signal) and retransmission packet data are exchanged 
between an UE and an RNC (Radio Network Controller), However, in the HARQ 
scheme, there have been proposed the following two plans to increase efficiency 
of the ARQ scheme. In a first plan, the HARQ exchanges data retransmission 
request and response between the UE and the Node B. In a second plan, the 
HARQ temporarily stores errored data and then combines it with retransmission 
data of the corresponding data before transmission. Further, the HARQ scheme 
exchanges ACK and retransmission packet data between the UE and the MAC of 
the Node B over the HS-DSCH. In addition, the HSDPA scheme has introduced 
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the N-channel SAW HARQ scheme in order to make up for the shortcomings of 
the conventional SAW ARQ (Stop And Wait ARO)scheme. The SAW ARQ 
scheme transmits the next packet data only after receiving ACK for the previous 
packet data. Therefore, in some cases, the SAW ARQ scheme should await ACK, 
though it can presently transmit packet data. The N-channel SAW HARQ scheme 
increases channel utilization efficiency by continuously transmitting a plurality 
of data packets before receiving the ACK for the previous packet data. That is, if 
it is possible to establish N logical channels between the UE and the Node B and 
identify the N channels according to timing and channel numbers, the UE 
receiving the packet data can recognize the channel through which the received 
packet data was transmitted at a certain time, and take necessary measures of, for 
example, reconfiguring the received packet data in a desired otder or soft- 
combining the corresponding packet data. 

3^ FCS scheme 

The FCS scheme rapidly selects a cell having a good channel condition 
among a plurality of cells, when a UE receiving an HSDFA service enters a cell- 
overlapped region, i.e., a soft handover region. To be specific, if the UE receiving 
the HSDPA service enters a cell-overlapped region between a first Node B and a 
second Node B, then the UE establishes radio links to a plurality of the cells, i.e., 
a plurality of Node Bs. Here, a set of the cells, to which the radio links are 
established by the UE, is called an "active set*. The FCS scheme receives 
HSDPA packet data from only the cell maintaining the best channel condition 
among the cells included in the active set, thereby 1o reduce the overall 
interference. Here, a cell transmitting the HSDPA packet data for its best channel 
condition among the cells in the active set is called a "best cell". The UE 
periodically checks the channel conditions with the cells belonging to the active 
set. Upon detecting a cell having a channel condition better than that of the 
current best cell, the UE transmits a best cell indicator to all of the cells in the 
active set in order to replace the current best cell with a new best cell. The best 
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cell indicator includes an identifier of the selected new best cell Upon receiving 
the best cell indicator, the cells belonging to the active set analyze the cell 
identifier included in the received best cell indicator to determine whether the 
received best cell indicator is destined for them. The selected best cell transmits 
packet data to the UE using a HS-DSCH. 

Next, a process of resetting an RLC layer in a general communication 
system employing the HSDPA will be described with reference to FIGs. 1 and 2. 
In the following description, a MAC layer entity and an RLC layer entity will be 
referred to as "MAC* and "RLC for short. 

FIG. I illustrates a process of resetting an RLC in a general CDMA 
communication system not employing the HSDPA. Specifically, FIG. 1 illustrates 
a process of resetting the RLC operating in an AM(acknowledged mode). 

Generally, in the system not employing ihe HSDPA, the RLC manages 
retransmission of errored data, and the MAC and the physical layer do not 
participate in the retransmission. However, since the HSDPA applies the HARQ 
function to the physical layer, the physical layer performs a retransmission 
control function caused by occurrence of an error, independent of the RLC. An 
operation of the RLC will be described herein below. An operation mode of the 
RLC is divided into a TM(transparent mode), an UM(un acknowledged mode), 
and an AM. The HSDPA operates only in the UM and the AM. 

Firsl, a description will be made of an operation of the RLC in the UM. 
When the UE and the Node B perform retransmission to the RLC in the UM, a 
sender RLC inserts a header with a SN(sequence number) into respective 
transmission data packets, and transmits the transmission data packets to a 
receiver RLC. The receiver RLC then checks the SNs in the received data 
packets. If the SNs are not in sequence, or if there is a non -received data packet, 
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the receiver RLC discards the received data packets though they are correctly 
received. 

Second, a description will be made of an operation of the RLC in the AM. 
The sender RLC transmits data packets, into each of which a header with a SN is 
inserted, to the receiver RLC. The receiver RLC then checks the SNs in the 
received data packets. If the SNs are not sequential, or if there is a non-received 
data packet, the receiver RLC sends a retransmission request for the non-received 
data packet to the sender RLC. Upon receiving the retransmission request from 
the receiver RLC, the sender RLC retransmits a data packet corresponding to the 
non-received data packet to the receiver RLC. 

FIG. 1 illustrates a process of resetting the RLC operating in the AM. To 
reset the RLC operating in the AM, HFNfs (Hyper Frame Number Indicators) of 
peer-to-peer RLCs, i.e., RLC of a UTRAN (UMTS Terrestrial Radio Access 
Network) and RLC of an UE are synchronized with each other, and after the 
synchronization, all the data blocks are discarded. The RLC reset procedure is 
started in a protocol error state, and after determining the RLC reset, a sender 
RLC 100 transmits a Reset PDU (Protocol Data Unit) to a peer-to-peer RLC, i.e., 
a receiver RLC 150 (Step 111). Upon receiving the Reset PDU, the receiver RLC 
150 resets an RLC variable to an initial value and discards aU the received PDUs. 
After performing the RLC reset process, the receiver RLC 150 transmits a Reset 
ACK PDU to the sender RLC 100 and ends the RLC reset process (Step 113). 

Next, the RLC reset process by the sender RLC 100 and the receiver 
RLC 150 will be described with reference to a state transition diagram of FIG. 2. 



FIG. 2 illustrates an RLC state transition diagram for the RLC reset 
process of FIG. L As illustrated in FIG. 2, in a Null stale 200, the RLC can 
transmit no data. For data transmission, the RLC transits to an ACK Data 
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Transfer Ready state 250 by reconfiguring an RLC in response to a control 
command from an RRC (Radio Resource Control) layer entity. In the following 
description, the RRC layer entity will be referred to as "RRC" for short. In the 
ACK Data Transfer Ready state 250, the RLC can exchange data blocks, and 
make transition to the Null state 200 in response lo a control command from the 
RRC. When a protocol error occurs in the Null slate 200, the RLC transmits an 
RLC Reset PDU to the counterpart RLC, and then makes transition to a Reset 
Pending slate 270. In the Reset Pending state 270 also, the RLC cannot exchange 
data, and should receive an RLC Reset ACK PDU from the counterpart RLC in 
order to reset the state of the RLC and get out of the Reset Pending state 270. 

This RLC reset process has been defined to cope with a protocol error in 
a common W-ODMA communication system not using the HSDPA. However, 
the use of the HSDPA causes unnecessary data transmission by the MAC. This is 
because when the HSDPA is used, a new MAC for supporting the HSDPA, i.e., 
MAC-hs is realized and the MAC-hs performs the HARQ function. That is, for 
transmission and retransmission of data blocks, the Node B performs a buffering 
function. Therefore, the data blocks transmitted by the RLC are buffered in the 
MAC-hs before being transmitted over the radio channel. At this point, if the 
RLC reset procedure is performed due to a protocol error occurring on the RLC, 
the data blocks buffered in the MAC-hs before the RLC reset are transmitted to 
the counterpart MAC-hs through the physical layer. However, when the 
counterpart MAC-hs, i.e., the receiver MAC-hs, receives the data blocks, the 
received data blocks are discarded in the receiver RLC by the RLC reset process. 
Therefore, while the RLC reset process is performed, the data block transmission 
by the MAC-hs is unnecessary. Further, until the RLC reset process is ended, the 
data block buffering causes unnecessary use of the memory. In addition, the 
receiver MAC-hs should also reset retransmission information, for normal 
operation. This is because when there exists a data block error-detected by the 
MAC-hs among the data blocks, or PDUs, received from the UTRAN, the MAC- 
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hs should temporarily perform buffering in order to retransmit the error-detected 
data block. Therefore, the receiver MAC-hs unnecessarily uses the memory and 
this data block is also unnecessarily transmitted to the receiver RLC, an upper 
layer. 



SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a method for 
resetting a MAC-hs upon reset of an RLC in a communication system using 
HSDPA (High Speed Downlink Packet Access). 

It is another object of the present invention to provide a MAC-hs reset 
method for preventing unnecessary packet data transmission in a communication 
system using the HSDPA. 

It is further another object of the present invention to provide a MAC-hs 
reset method for preventing unnecessary occupation of a buffering memory by a 
physical layer in a communication system using the HSDPA. 

To achieve the above and other objects, there is provided a method for 
resetting a MAC-hs layer entity to prevent the MAC-hs layer entity from 
performing unnecessary transmission/retransmission upon occurrence of an 
unrecoverable error in an RLC layer entity in a communication system using 
HSDPA. The system includes (1) an RNC having (i) the RLC layer entity for 
distinguishing packet data, (ii) a MAC-d (MAC-dedicated) layer entity for 
multiplexing the distinguished packet data from the RLC layer entity to 
corresponding dedicated channels, and (iii) a MAC-c/sh (MAC- common/shared) 
layer entity for multiplexing the distinguished packet data to corresponding 
common channels, and (2) a Node B having the MAC-hs layer entity for 
transmitting and retransmitting the multiplexed packet data to a UE at high speed. 
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The multiplexed packet data is transmitted from the Node B to the UE over a 
corresponding channel. The method comprises resetting the RLC layer entity 
upon occurrence of the error; and transmitting RLC layer entity reset information 
indicating reset of the RLC layer entity to the MAC-hs layer entity, and resetting 
the MAC-hs layer entity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 

FIG. 1 illustrates a process of resetting an RLC in a general CDMA 
communication system not employing the HSDPA; 

FIG. 2 illustrates an RLC state transition diagram foi the RLC reset 
process of FIG. 1; 

FIG. 3 illustrates a MAC layer structure of the UE in the general W- 
CDMA communication system using the HSDPA; 

FIG. 4 illustrates a MAC-c/sh layer structure of the UE in the general W- 
CDMA communication system using the IIDSPA; 

FIG. 5 illustrates a MAC-hs layer structure of the UE in the general W- 
CDMA communication system using the HSDPA; 

FIG. 6 illustrates a MAC layer structure of the UTRAN in the general 
W-CDMA communication system using the HSDPA; 

FIG. 7 illustrates a MAC-c/sh layer structure of the UTRAN in the 
general W-CDMA communication system using the HSDPA; 

FIG. 8 illustrates a MAC-hs layer structure of the UTRAN in the general 
W-CDMA communication system using the HSDPA; 

FIG. 9 illustrates a process of reporting occurrence of RLC reset to a 
MAC-hs layer in a communication system using the HSDPA according to an 
embodiment of the present invention; 
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FIG. 10 illustrates a control frame format between the RNC and the 
Node B, for transmitting RLC reset information according to an embodiment of 
the present invention; 

FIG. 11 illustrates a payload format of a control frame for transmitting 
MAC-hs reset information caused by RLC reset according to an embodiment of 
the present invention; 

FIG. 12 illustrates a process of performing a MAC-hs reset operation 
upon RLC reset according to an embodiment of the present invention; 

FIG. 13 is a signal flow diagram illustrating a process of transmitting 
reset information between MAC-hs layers according to an embodiment of the 
present invention; 

FTG. 14 illustrates a MAC signaling message format in the general 
communication system not using the HSDPA; 

FIG. 15 illustrates a MAC signaling message format for transmitting the 
MAC-hs reset information according to an embodiment of the present invention; 

FTG. 16 illustrates a MAC-hs reset process according to an embodiment 
of the preset invention; 

FTG. 17 schematically illustrates a MAC-hs reset process caused by RLC 
reset according to an embodiment of the present invention; 

FIG. 18 illustrates a process of resetting the receiver MAC-hs by ihe 
receiver RLC according to an embodiment of the present invention; 

FIG. 19 illustrates a data frame format transmitting the RLC Reset PDUs 
and the MAC-hs reset indication message; 

FIG. 20 illustrates an HARQ error handling method for transmitting RLC 
RESET PDUs to the receiver RLC according to an embodiment of the present 
invention; and 

FIG. 21 schematically illustrates a method for transmitting RLC RESET 
PDU to the receiver RLC using a dedicated channel according to an embodiment 
of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



A prefeired embodiment of the present invention will be described herein 
below with reference to the accompanying drawings. In the following description, 
well-known functions or constructions are not described in detail since they 
would obscure the invention in unnecessary detail. 

First, a structure of a MAC (Medium Access Control) layer entity for a 
W-CDMA (Wideband Code Division Multiple Access) system using the HSDPA 
(High Speed Downlink Packet Access) will be described with reference to FIG. 3. 

A layer structure of the W-CDMA communication system using the 
HSDPA is made by modifying an existing layer structure of the W-CDMA 
communication system not using the HSDPA, since the HARQ (Hybrid 
Automatic Retransmission Request) function in the MAC layer is required in 
addition to an SR (Selective Repeat) HARQ function in the RLC (Radio Link 
Control) layer. The modified layer structure will be separately described for the 
UE (User Equipment) and the UTRAN (UMTS Terrestrial Radio Access 
Network). Further, in the following description, the RLC layer entity, the MAC 
layer entity, and the RRC (Radio Resource Control) layer entity will be referred 
to as "RLC", "MAC" and "RRC for short, respectively. 

A layer structure of the UE will first be described with reference to FIG. 

3. 

FIG. 3 illustrates a MAC layer structure of the UE in the general W- 
CDMA communication system using the HSDPA. Referring to FIG. 3, a MAC-d 
(MAC-dedicated) layer entity 311, a MAC layer entity for dedicated channels, 
performs a MAC function on the dedicated logical channels such as a dedicated 
control channel (DCCH) and a dedicated traffic channel (DTCH). When mapped 
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to dedicated transport channels, the dedicated logical channels are connected to 
dedicated channels (DCH). However, when mapped to common channels, the 
dedicated logical channels are connected to a MAC-c/sh (MAC- common/shared) 
layer entity 313, a MAC for managing the common channels, without passing 
through the MAC-d 311. The MAC-c/sh 313, a MAC layer entity for the 
common channels, manages the common logical channels such as a paging 
control channel (PCCH), a broadcast control channel (BCCH), a common control 
channel (CCCH), a common traffic channel (CTCH), and a shared control 
channel (SHCCH). Further, the MAC-c/sh 313 exchanges data with the MAC-d 
311 over the common transport channels such as a paging channel (PCH), a 
forward access channel (FACH), a random access channel (RACH), a common 
packet channel (CPCH), an uplink shared channel (USCH), and a downlink 
shared channel (DSCH). The MAC-d 311 and the MAC-c/sh 313 can receive a 
control command from an RRC, and send a state report to the RRC. Control 
information among the MAC-d 311, the MAC-c/sh 313 and the RRC is achieved 
through MAC control. 

The structure of the MAC-d 311 and the MAC-c/sh 313 has already been 
realized in the layer structure of the conventional W-CDMA communication 
system, and in order to support the HSDPA, a MAC-hs (MAC-high speed) layer 
entity 315 has been additionally realized. The MAC-hs 315 has a MAC function 
supporting the HS-DSCH (High Speed- Downlink Shared Channel) in order to 
support the HSDPA. The MAC-hs 315 is also controlled by the RRC through the 
MAC control. 

A detailed structure of the MAC-c/sh 313 will be described with 
reference to FIG. 4. 

FIG. 4 illustrates a MAC-c/sh layer structure of ihe UE in the general W- 
CDMA communication system using the HDSPA. Referring to FIG. 4, the MAC- 



(37) #K 2003-111 147 

c/sh 313 is comprised of a UE ID handling (or add/read UE ED) part 411, a 
scheduling/priority handling part 413* a TF (Transport Format) selection part 415, 
an ASC (Access Service Class) selection part 417, a TCTF (Target Channel Type 
Field) multiplexer 419, and a TFC (Transport Format Combination) selection 
part 421. The UE ID handling part 411 adds UE ID (Identification) to the data 
exchanged with the MAC-d 311. Further, the UE ID handling part 411 reads the 
UE ID and recognizes the read UE ID. The scheduling/priority handling part 413 
has a scheduling/priority handling function for transmission of the transport 
channels RACH and CPCH. The TF selection part 415 has a function of selecting 
TF for the corresponding transport channel, and the ASC selection part 417 has a 
function of selecting an ASC. The TCTF multiplexer 419 has a function of 
multiplexing data to the transport channels by adding header fields for separating 
the common logical channels. The TFC selection part 421 has a function of 
selecting TFC during transmission of the transport channel USCH. The MAC* 
c^sh 313 maintains the intact MAC-c/sh function before the use of the HSDPA, 
and additionally has a connection function with the MAC-hs 315, in order to 
support the HSDPA. 

A detailed structure of the MAC-hs 315 will be described with reference 
to FIG. 5. 

FIG. 5 illustrates a MAC-hs layer structure of the UE in the general W- 
CDMA communication system using the HSDPA. Referring to FIG. 5, the MAC- 
hs 315 has the HARQ function on the HS-DSCH for supporting the HSDPA, as 
its major function. The MAC-hs 315 checks an error in the data block received 
over the radio channel, a physical layer of the Node B. As the result of the error 
check, if no error is detected from the received data block, i.e., the protocol data 
unit (PDU) as the packet data, the MAC-hs 315 transmits the received data block 
and ACK to the MAC-c/sh 313. However, if an error is detected from the 
received data block, the MAC-hs 315 generates a NACK (Negative ACK) 
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message requesting retransmission of the errored data block and transmits the 
generated NACK message. Further, the MAC-hs 315 has radio control channels 
'Associated Uplink Signaling' and 'Associated Downlink Signaling 3 , in order to 
transmit and receive UTRAN and HSDPA-related control information. The 
MAC-hs 315 is also controlled by the RRC 

The layer structure of the UE, especially, the MAC layer structure has 
been described with reference to FIGs. 3 to 5. Next, a layer structure of the 
UTRAN will be described with reference to FIGs. 6 to 8. 

FTG. 6 illustrates a MAC layer structure of the UTRAN in the general 
W-CDMA communication system using the HSDPA. Referring to FIG. 6 3 like in 
the UE, a MAC-d 61 1 transmits data on the dedicated logical channel over the 
dedicated transport channel DCH, and exchanges data with a MAC-c/sh 613 over 
the common transport channels such as PCH, FACH, CPCH, USCH and DSCH. 
The UTRAN has a plurality of the MAC-d's 611 corresponding to the respective 
UEs, and the MAC-d's 611 are connected in common to the MAC-c/sh 613. The 
MAC-c/sh 613 is similar to that of the UE in function as described in conjunction 
with FIG. 3, so the detailed description thereof will not be provided. 

Of course, like in the layer structure of the W-CDMA communication 
system using the HSDFA, the UTRAN also has a new MAC-hs entity 615 in 
order to support the HSDPA The MAC-hs 615 is arranged in the Node B, not in 
the RNC (Radio Network Controller). Therefore, data from the upper layer is 
transmitted over an Iub interface, an interface between the RNC and the Node B, 
and a control message for the MAC-hs 615 is also transmitted over the Iub 
interface. 



A detailed structure of the MAC-c/sh 613 will be described with 
reference to FIG. 7. 
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FIG. 7 illustrates a MAC-c/sh layer structure of the UTRAN in the 
general W-CDMA communication system using the HSDPA. Referring to FIG. 7 S 
the MAC-c/sh 613 is comprised of a MAC-c/sh/MAC-d flow controller (or Flow 
Control MAC-q/sh/MAC-d part) 711, a TCTF multiplexer/UE ID multiplexer 
713, a scheduling/priority handling part/demultiplexer 715, a TFC selection part 
717, a downlink (DL) code allocation part 719, and a MAC-d/MAC-hs flow 
controller (or Flow Control MAC-d/MAC-hs part) 721. The MAC-c/sh/MAC-d 
flow controller 711 exchanges data with the MAC-d 611 of FIG. 6. The TCTF 
multiplexer/UE ID multiplexer 713 distinguishes the common logical channels 
and the dedicated logical channels from the MAC-d 611, and distinguishes the 
UEs. The scheduling/priority handling part/demultiplexer 715 performs 
scheduling/priority handling and demultiplexing on the common transport 
channels. The TFC selection part 717 performs TFC selection during data 
transmission over the common transport channels. The DL code allocation part 
719 allocates a code used for the downlink channel DSCH. The MAC-d/MAC-hs 
flow controller 721 controls a path for transmitting the data blocks to the MAC- 
hs 615 in order to support the HSDPA. 

A detailed structure of the MAC-hs 615 will be described with reference 
to FIG. 8. 

FIG. 8 illustrates a MAC-hs layer structure of the UTRAN in the general 
W-CDMA communication system using the HSDPA. Referring to FIG, 8, the 
MAC-hs 615 has a function of processing the data blocks on the HS-DSCH, and 
manages physical channel resources for the HSDPA data. The MAC-hs 615 is 
comprised of a MAC-hs/MAC-c/sh flow controller 811, a HARQ handling part 
813, a scheduling/priority handling part 815, and a TFC selection part 817. The 
MAC-hs/MAC-c/sh flow controller 811 exchanges data with the MAC-c/sh 613, 
and the HARQ handling part 813 performs a hybrid automatic retransmission 
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request function on the received data blocks. The scheduling/priority handling 
part 815 performs scheduling and priority handling on the HS-DSCH, and the 
TFC selection part 817 performs TFC selection on the common transport 
channels. Unlike the MAC-d 611 and the MAC-c/sh 613, the MAC-hs 615 is 
placed in the Node B, and directly connected to the physical layer. Further, the 
MAC-hs 615 has radio control channels 'Associated Uplink Signaling' and 
'Associated Downlink Signaling' for exchanging HSDPA-related control 
information with the UE over the physical channel. 



The MAC layer of the communication system using the HSDPA has been 
described with reference to FIGs. 3 to 8. Next, a process of reporting occurrence 
of RLC reset to the MAC-hs will be described with reference to FIG. 9. 

FIG. 9 illustrates a process of reporting occurrence of RLC reset to a 
MAC-hs layer in a communication system using the HSDPA according to an 
embodiment of the present invention. 

Before a description of FIG. 9 is made, shown in Table 1 are primitives 
defining control information between RLC and MAC in the conventional 
communication system not supporting the HSDPA, the primitives being defined 
in the MAC. 



Table 1 



Generic 
Name 


Parameter 


Request 


Indication 


Response 


Confirm 


MAC- 
DATA 


Data, BO, UE-ID type 
indicator, RLC Entity 
Info 


Data, No TB 






MAC- 




No_PDU, 


BO, 
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STATUS 




PDU_Size, 


TX 


RLC Entity 








status 




Info 





Table 1 illustrates primitives defined to transmit data and control 
information between RLC and MAC in the conventional W-CDMA 
communication sysiem not supporting the HSDPA. In Table 1, the MAC-DATA 
primitive, a primitive for exchanging data between the RLC and the MAC, 
includes a Request field for data transmission from the RLC to the MAC and an 
Indication field for data transmission from the MAC to the RLC. Further, the 
Request field of the MAC-DATA can include buffer occupancy (BO) information 
indicating an occupied capacity of an RLC buffer after data transmission, UE-ID 
type information, and RLC entity information for TFC selection, and the 
Indication field can include information on the number No_TB of transport 
blocks (TBs) of the transmission data. The embodiment of the present invention 
reports occurrence of RLC reset using the MAC-DATA primitive in the 
communication system using the HSDPA 

Referring to FIG. 9, the MAC-DATA primitive is used as a primitive for 
transmitting information indicating reset of an RLC 900 to a MAC-hs 950. The 
RLC 900 transmits reset information (RLC RESET Indication) indicating reset of 
the RLC 900 using the Request field of the MAC-DATA primitive (Step 911). 
Herein, a parameter indicating necessity of resetting the MAC-hs 950 due to the 
reset of the RLC 900 will be defined as "RESETJnfo parameter". Although the 
present invention will be described with reference to an example where reset of 
the RLC 900 is indicated by adding the RESET Jnfo parameter to the MAC- 
DATA primitive between the RLC and the MAC in the communication system 
not using the HSDPA, it is also possible to define a new primitive with the 
RESET info parameter, e.g., a MAC-RESET- Request primitive. 

Meanwhile, the primitive logically defines control information that 
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should be exchanged between functional entities, and transmission of actual 
information needs substantia] message transmission. In the conventional W- 
CDMA communication system not usiag the HSDPA, transmission of the control 
information is performed within the RNC However, when the HSDPA is used, 
the MAC-hs is placed in the Node B, so a message transmission scheme between 
the RNC and the Node B should be able to instruct the MAC-hs to reset data of 
the respective UEs upon occurrence of RLC reset This will be described with 
reference to FIGs. 10 and 11. 

FIG. 10 illustrates a control frame format between the RNC and the 
Node B, for transmitting RLC reset information according to an embodiment of 
the present invention. The embodiment of the present invention realizes a control 
frame for indicating the MAC-hs reset by modifying the control frame format of 
the conventional W-CDMA communication system not using the HSDPA. A 
frame protocol is generally used for a message between the RNC and the Node B, 
and it is possible to transmit the frame protocol with the RLC reset information. 
In addition, it is also possible to transmit the RLC reset information using an 
NBAP (Node B Application Part) protocol, a control information transmission 
means in a control plane between the RNC and the Node B. Shown in FIG. 10 is 
a frame protocol format used when transmitting the RLC reset information using 
the frame protocol. 

Referring to FIG. 10, in order to transmit RLC reset information from the 
RLC of the RNC to the MAC-hs of the Node B, the embodiment of the present 
invention uses a control frame made by modifying the control frame for the 
conventional W-CDMA communication system not using the HSDPA. As 
illustrated in FIG. 10, the control frame for transmitting the RLC reset 
information is comprised of a 2-byte header 1010 and a payload 1050 with a 
variable length. The header 1010 is comprised of a Frame CRC field 1011, a 
Frame Type (FT) field 1013, and a Control Frame Type field 1015. In the general 
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control frame for the conventional W-CDMA communication system not using 
the HSDPA, there exist a plurality of control frame types on the frame protocol as 
shown in Table 2 below. Therefore, a control frame for MAC-hs reset caused by 
the RLC reset, i.e., a control frame for transmitting MAC-hs reset information 
due to the RLC reset according to an embodiment of the present invention is 
realized by selecting one of the control frame types shown in Table 2 and 
modifying the selected control frame type. Instead of transmitting the MAC-hs 
reset information upon the RLC reset by modifying one of the control frame 
types, it is possible to construct a control frame for the MAC-hs reset by 
allocating a new control frame type "MAC-hs reset" to a value "0000 1011". 



Table 2 



Control Frame Type 


Value 


Timing adjustment 


0000 0010 


DL synchronization 


0000 0011 


UL synchronization 


0000 0100 


DL Node synchronization 


0000 0110 


UL Node synchronization 


0000 0111 


Dynamic PUSCH assignment 


00001000 


Timing Advance 


00001001 



In addition, the payload 1050 is comprised of a plurality of Control 
Information fields. When the control frame of FIG. 10 is used as a control frame 
for transmitting MAC-hs reset information caused by occurrence of the RLC 
reset, it is necessary to include the MAC-hs reset information due to the RLC 
reset in the payload 1050 of the control frame. A payload format with the MAC- 
hs reset information caused by the RLC reset is illustrated in FIG. 11. 

FIG. 11 illustrates a payload format of a control frame for transmitting 
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MAC-hs reset information caused by RLC reset according to an embodiment of 
the present invention. Referring to FIG. 11, it is possible to issue a MAC-hs reset 
command caused by the RLC reset by transmitting, from the RLC to the MAC-hs, 
one of the control information fields in the payload 1050 of the control frame 
shown in FIG. 10 along with a RESET _info field 1111 including the MAC-hs 
reset control information caused by the RLC reset. Here, the RESET_info field 
1111 can include UE ID, UE ID Type, and TB information of data to be 
discarded. 

In addition, when a UE receiving the HSDPA service exists in the 
handover region, the RLC reset information is required to be transmitted from 
CRNC (Controlling RNC) of the HS-DSCH to another RNC. In this case also, 
the control frame of FIG. 10 exists between the RNC to which the UE currently 
belongs and another RNC to which the UE is to be handed over, and its control 
frame type is shown in Table 3 below. Here, the control frame is transmitted 
through the Tur interface between the RNC to which the UE currently belongs 
and another RNC to which the UE is to be handed over. In this case also, the 
control frame for MAC-hs reset caused by RLC reset can be realized by 
modifying a selected one of the control frame types shown in Table 3. Instead of 
transmitting MAC-hs reset information caused by the RLC reset by modifying 
one of the existing control frame types, it is possible to reconstruct a control 
frame by allocating a new control frame type "MAC-hs reset" to a value "0000 
0111". In addition, a payload structure of the control frame is also realized in the 
same manner as described in conjunction with FIG. 10. 



Table 3 



Control Frame Type 


Value 


FACH Flow Control 


0000 0010 


FACH Capacity Request 


0000 0011 
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DSCH Capacity Request 






iOIOO 


DSCH Capacity Allocation 






0101 



Now, a process of performing MAC-hs reset caused by Ihe RLC reset 
will be described with reference to FIG. 12. 

FIG. 12 illustrates a process of performing a MAC-hs reset operation 
upon RLC reset according to an embodiment of the present invention. A sender 
RLC in an Acknowledged Data Transfer Ready state in step 1201 checks errors 
while exchanging data with the counterpart RLC, i.e., a receiver RLC, in step 
1202. The sender RLC determines in step 1203 whether a protocol error has 
occurred. As the result of the determination, if no protocol error has occurred, the 
sender RLC returns to the Acknowledged Data Transfer Ready state and 
exchanges data with the receiver RLC. However, if it is determined in step 1203 
that a protocol error has occurred, the sender RLC proceeds to step 1204. In step 
1204, as RLC reset occurs due to the protocol error, the sender RLC transmits to 
the sender MAC-hs a frame protocol message indicating occurrence of reset in 
the sender RLC, i.e., indicating the MAC-hs reset caused by reset of the sender 
RLC. Then, in step 1205, the sender RLC makes transition to the Reset Pending 
state after transmitting the MAC-hs reset indication message, and transmits RLC 
Reset PDU indicating the reset information to the receiver RLC as RLC reset 
occurs in the sender RLC due to a protocol error, and then ends the process. Here, 
the sender RLC transmits the RLC Reset PDU to the receiver RLC after a lapse 
of a prescribed time considering a propagation delay time required in 
transmitting the MAC-hs reset message from the sender RLC to the MAC-hs. or 
a time previously predetermined by the sender RLC. The sender RLC counts the 
predetermined time using a timer included therein. In addition to considering the 
propagation delay, the sender RLC can transmit the MAC-hs reset message to the 
MAC-hs a predetermined number of times thereby to maintain accuracy. Upon 
receiving the frame protocol message indicating occurrence of reset in the sender 
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RLC from the sender RLC, the sender MAC hs discards transmission data 
temporarily stored in its internal huffer memory and suspends the HARQ 
operation, thereby performing reset. Upon receiving the MAC reset signal, the 
sender MAC-hs first resets the buffer memory of the MAC and then sends the 
RLC Reset PDU to the receiver MAC-hs. 

With reference to FIG. 12, the counterpart RLC reset and MAC-hs reset 
process caused by the RLC reset has been described. Upon receiving the RLC 
reset information, the MAC-hs is required to transmit the received RLC reset 
information to the counterpart MAC-hs for the following reasons. Since the 
errored received data blocks are stored in the receiver MAC-hs to be combined 
with the corresponding data blocks to be retransmitted, if the sender MAC-hs is 
reset, the sender MAC-hs discards the stored data blocks. Therefore, the data 
blcxics stored in the receiver MAC-hs becomes unnecessary and thus are also 
discarde± 

Next, a process of transmitting reset information caused by the RLC 
reset from the sender MAC-hs to the receiver MAC-hs will be described with 
reference to FIG. 13. 

FIG. 13 is a signal flow diagram illustrating a process of transmitting 
reset information between MAC-hs layers according to an embodiment of the 
present invention. As described above, when the sender MAC-hs is reset due to 
reset of the sender RLC 5 all the data blocks stored in the sender MAC-hs are 
discarded, so the corresponding data blocks stored in the receiver MAC-hs 
corresponding to the sender MAC-hs become unnecessary and thus are also 
discarded. Therefore, the receiver MAC-hs should also be reset upon reset of the 
sender MAC-hs. This will be described in detail herein below. Referring to FIG. 
13, a sender MAC-hs 1300 sends reset information (RLC Reset Indication) 
indicating reset of the sender MAC-hs 1300 tn a receiver MAC-hs 1350 through 
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a Uu interface (Step 1311). Upon receiving the reset information, the receiver 
MAC-hs 1350 discards the corresponding data blocks buffered in its interna] 
memory and then is reset. Here, for the message for transmitting the reset 
information from the sender MAC-hs 1300 to the receiver MAC-hs 1350, it is 
possible to (1) modify a MAC signaling message between MACS in the 
conventional W-CDMA communication system not using the HSDPA, or (2) 
define a new message for transmitting the reset information from the sender 
MAC-hs 1300 to the receiver MAC-hs 1350. 

The MAC signaling message for transmitting the reset information 
between the MAC-hs's will be described with reference to FTGs. 14 and 15. 

FIG. 14 illustrates a MAC signaling message format in the general 
communication system not using the HSDPA. Referring to FIG. 14, the RLC 
segments or concatenates service data units (SDUs) generated from the upper 
layer in a predetermined unit, and inserts RLC headers therein, thus generating 
RLC PDUs. The RLC transmits the generated RLC PDUs to the MAC. The 
MAC then segments or concatenates the received RLC PDUs in a predetermined 
unit, and inserts MAC headers therein, thus generating TBs. The MAC header is 
comprised of TCTF, UE-ID Type, UE-ID, and C/T. Here, the TCTF is to 
distinguish the type of the logical channels. The UE-ID type and the UE-ID 
indicate the ID type and the ID of the UE, respectively. The C/T is an indicator 
for distinguishing logical channels in the same transport channel. 

The present invention modifies the MAC signaling message between the 
MACs in the conventional W-CDMA communication system not using the 
HSDPA, and transmits the reset information between the sender MAC-hs and the 
receiver MAC-hs using the modified MAC signaling message. The modified 
MAC signaling message will be described with reference to FIG. 15. 
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FIG. 15 illustrates a MAC signaling message format for transmitting the 
MAC-hs reset information according to an embodiment of the present invention. 
As illustrated in FIG. 15, the MAC signaling message for transmitting the reset 
information of the MAC-hs is realized by modifying the MAC signaling message 
format for the conventional W-CDMA communication system not using the 
HSDPA. That is, a Signaling Indication field indicating the MAC-hs reset 
information is added to the MAC header of the MAC signaling message for the 
conventional W-CDMA communication system not using the HSDPA. For 
example, if the Signaling Indication field has a value ( 1\ the MAC SDU includes 
only the control information for MAC signaling, and the control information 
included in the MAC SDU field includes an indicator indicating the MAC-hs 
reset and MAC-hs reset information. Although the Signaling Indication field 
follows the C/T field in FIG. 15, the position of the Signaling Indication field 
may be in other positions in the MAC header 

Next, a process of resetting the MAC-hs using the MAC signaling 
message for MAC-hs reset defined in FIG. 15 will be described with reference to 
FIG. 16. 

FIG. 16 illustrates a MAC-hs reset process according to an embodiment 
of the preset invention. First, as illustrated in FIG. 12, if the sender RLC is reset, 
it transmits MAC-hs Reset Indication information to the sender MAC-hs through 
a primitive or a control frame (Step 1204). The sender MAC-hs then recognizes 
the reset indication based on the reset information transmitted from the sender 
RLC (Step 1601), and transmits the reset information to the receiver MAC-hs 
using the above-described MAC signaling message (Step 1603). Upon receiving 
the MAC signaling message indicating the reset information from the sender 
MAC-hs, the receiver MAC-hs recognizes the reset indication (Step 1605), and 
then, resets by suspending the HARQ operation and discarding the received data 
blocks buffered in the internal memory of the receiver MAC-hs. 
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Another method for resetting the receiver MAC-hs upon reset of the 
sender RLC will be described with reference to FIG. 17. 

FIG. 17 schematically illustrates a MAG-hs reset process caused by RLC 
reset according to an embodiment of the present invention. If the sender RLC is 
reset, the sender RLC transmits reset information (RLC Reset Indication) 
indicating reset of the sender RLC to the sender MAC-hs (Step 1711). Here, the 
reason that the sender RLC first transmits the reset information to the sender 
MAC-hs is because the sender MAC-hs may discard even the necessary PDU in 
the reset process upon reset of the sender RLC. The sender RLC transmits the 
RIjC Reset PDU to the receiver RLC after a lapse of a predetermined time 
considering a propagation delay lime required in transmitting the MAC-hs reset 
information from the sender RLC to the MAC-hs, or a time predetermined by the 
sender RLC (Step 1713). The sender RLC counts the predetermined time using a 
timer included therein. Upon receiving the RLC Reset PDU, the receiver RLC 
recognizes reset of the sender RLC and transmits reset information (RLC Reset 
Indication) to the receiver MAC-hs to reset the receiver MAC-hs (Step 1715). 
The receiver RLC can transmit the reset information to the receiver MAC-hs, 
using the primitive indicating the reset information used between the RLC and 
the MAC-hs, or the control frame. After being reset, the receiver RLC transmits 
RLC Reset ACK PDU to the sender RLC in acknowledgement of the RLC Reset 
PDU (Step 1717). 

In the method of resetting the receiver MAC-hs by the receiver RLC 
upon receiving the RLC Reset PDU from the sender RLC, there are two methods 
of resetting the sender MAC-hs. A first method is to delete all the data PDUs 
including the retransmitted data PDUs while resetting the sender MAC-hs. A 
second method is to continue HARQ retransmission without deleting the 
currently retransmitting data PDUs. 
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The two methods are related to resetting the sender MAC-hs, and RLC 
Reset PDUs arc sequentially transmitted to the receiver MAC-hs. Therefore, in 
the first method, the error-free data PDUs among the data PDUs stored in the 
receiver MAC-hs can be transmitted to the receiver RLC after a lapse of a limited 
retransmission time. Thus, even the Reset PDUs, if received successfully through 
HARQ retransmission, are transmitted to the receiver RLC following the data 
PDUs. In this case, a delay may occur in transmitting the reset PDUs. 

In the second method, the data PDUs being subject to the HARQ 
retransmission can be successfully received through the continuous HARQ 
retransmission, and the Reset PDUs can also be successfully received through the 
HARQ retransmission process. Therefore, after all the data PDUs undergoing 
HARQ retransmission are successfully retransmitted, the Reset PDUs are 
transmitted to the receiver RLC. However, the retransmission-passed data PDUs 
can be transmitted within the limited retransmission time. 

A process of resetting the receiver MAC-hs by the receiver RLC as 
described in conjunction with FIG. 17 will be described with reference to FIG. 18. 

FIG. 18 illustrates a process of resetting the receiver MAC-hs by the 
receiver RLC according to an embodiment of the present invention. Referring to 
FIG. 18, if the sender RLC transmits RLC Reset PDU indicating reset of the 
sender RLC to the receiver RLC, the receiver RLC receives the RLC Reset PDU 
(Step 1801). Upon receiving the RLC Reset PDU, the receiver RLC transmits 
reset information to the receiver MAC-hs to indicate receiver MAC-hs reset 
(Step 1803). The receiver MAC-hs receives the reset indication of the receiver 
RLC and recognizes that the receiver MAC-hs should be reset (Step 1805), and 
suspends HARQ operation and discards the received data blocks buffered in its 
interna] memory, thereby performing MAC-hs reset (Step 1807). Further, since 
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the receiver RLC has received the RLC Reset PDUs, it performs the receiver 
RLC reset (Step 1809), and after completion of the reset, transmits RLC Reset 
ACK PDU indicating completion of the receiver RLC reset to the sender RLC 
(Step 1811). Upon receiving the RLC Reset ACK PDU from the receiver RLC 
(Step 1813), the sender RLC resets the sender RLC itself (Step 1815). After the 
sender RLC reset, the sender RLC transitions to the Acknowledged Data Transfer 
Ready state and normally transmits/receives data (Step 1817). 

That is, in the MAC-hs reset method caused by the RLC reset according 
to the present invention, the RLC indicates to the MAC-hs that the RLC is reset. 
And the RLC transmits the RLC Reset PDUs according to the RLC reset 
procedure. Upon receiving the reset indication, the MAC-hs deletes the PDUs 
buffered in the buffer memory of the corresponding UE. In this case, the MAC-hs 
must not delete the RLC Reset PDUs received from the upper RLC. Therefore, 
the method described in FIG. 12 transmits the RLC Reset PDUs after 
transmitting the indication message indicting the MAC-hs reset. 

Meanwhile, the conventional method for MAC-hs transmits the reset 
message using a control frame between the RNC and the Node B, and transmits 
the RLC Reset PDU using a data frame, thus requiring two signal flows. 

Another method for resetting the MAC-hs is to transmit one message 
including a MAC-hs reset indication message and the RLC Reset PDUs. 

Therefore, the present invention proposes another method of transmitting 
reset indication from the RLC to the MAC-hs. This method includes the RLC 
Reset PDU in the payload of the control frame transmitting the MAC-hs reset 
indication message and transmits it through the same message. This can be 
realized by including the RLC Reset PDUs generated on the RLC in the payload 
in the control frame structure of FIG. 10 between the RLC and the Node B for 
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transmitting the RLC reset informatioa before transmission. 

Further another method of transmitting reset indication from the RLC to 
the MAC-hs is to transmit RLC Reset PDUs using the data frame between the 
RNC transmitting the RLC Reset PDUs and the Node B, and indicates the MAC- 
hs reset by designating an indication bit indicating MAC-hs reset to a spare bit 
reserved for future use. 

A method of transmitting the MAC-hs reset indication message and the 
RLC Reset PDUs through the data frame will be described with reference to FIG. 
19. 

FIG. 19 illustrates a data frame format transmitting the RLC Reset PDUs 
and the MAC-hs reset indication message. In the data frame of FIG. 19, Header 
CRC field is a field for detecting header errors which may occur during 
transmission, and FT field is a Frame Type field indicating the type of the 
corresponding frame, i.e., indicating whether the corresponding frame is a data 
frame or a control frame. In the case of FIG. 19, the TF field indicates the data 
frame. CmCH-PI field is a Common Transport Channel Priority Indicator 
indicating priority of the channels, MAC-c/sh SDU Length field indicates a 
length of the transmission data SDU, Num of SDU field indicates the number of 
the transmission data SDUs, User Buffer Size field indicates a size of the data 
stored in the buffer of the corresponding channel for the corresponding UE, 
MAC-c/sh SDU field indicates actual UE data, and Payload CRC field is CRC 
for detecting errors which may occur during transmission of the payload. The 
RLC RESET PDU is included in the SDU field of the payload and the MAC-hs 
reset indication can be allocated to a spare bit of the header or the spare part of 
each SDU. Of course, the data frame format of FIG. 19 can be realized in a 
different format, and additional information on the MAC-hs reset can be added to 
the MAC-hs reset indication message. 



(53) #12 0 0 3- 1 1 1 1 4 7 

FIG. 20 illustrates an HARQ error handling method for transmitting RLC 
RESET PDUs to the receiver RLC according to an embodiment of the present 
invention. Before a description of FIG. 20, the MAC-hs reset process caused by 
the RLC reset will be mentioned. The method of resetting the receiver MAC-hs 
by the receiver RLC after receiving the RLC RESET PDU,described in FIG. 17, 
may have propagation delay according to the sequential PDU transmission rule, 
and in some cases, will retransmit retransmission PDUs several times. Therefore, 
in the HARQ error handling method of FIG. 20, the sender MAC-hs transmits the 
retransmission PDUs of the receiver MAC-hs to the RLC. In the HARQ, the 
sender distinguishes new transmission and retransmission of the transmission 
PDU. Here, a flag indicating the new transmission is called a "new flag" and a 
flag indicating the retransmission is called a "continue flag" In the case of 
retransmission, i.e., in the case where a NACK message is fed back from the 
receiver side in response to the transmitted PDU, if an error occurs in the NACK 
message, the sender side may mis-recognize the errored NACK message as an 
ACK message. In this case, the sender side transmits the next PDU along with 
the new flag, and the receiver side decides that an error has occurred in the 
NACK message and transmits the NACK-ed data PDU to upper RLC. Therefore, 
it is possible to effectively prevent the propagation delay which occurs when the 
RLC RESET PDU is transmitted to the RLC through sequential transmission of 
the retransmission data PDUs, by transmitting new RLC RESET PDU with the 
continue flag at retransmission when the sender MAC-hs is reset. 

In FIG. 20 7 the description has been made of the case where the sender 
RLC transmits the RLC RESET PDU with the new flag, so the receiver RLC can 
immediately process the received RLC RESET PDU, thereby preventing reset 
delay. Next, another method of transmitting the RLC RESET PDU will be 
described with reference to FIG. 21. 
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FIG. 21 schematically illustrates a method for transmitting RLC RSET 
PDU to the receiver RLC using a dedicated channel according to an embodiment 
of the present invention. Referring to FIG. 21, the RLCs are generated according 
to radio bearer (RB) to process the data. Therefore, the respective RLCs can have 
one logical channel for transmission of the data PDU. In this case, the RLCs 
transmit the data PDU and the control PDU such as the RLC RESET PDU 
through the logical channels. Alternatively, the RLC can further have a logical 
channel for transmitting the control PDU in addition to the logical channel for 
data transmission. In this case, the RLC RESET PDU is transmitted over the 
logical channel for transmitting the control PDU. The logical channel for the 
control channel is mapped to an Associated DCH, a dedicated channel 
established in association with the HS-DSCH, and is not transmitted through the 
HS-DSCH. Accordingly, it is directly transmitted between the RLCs without 
observing the sequential data transmission rule with the MAC-hs. 

The above method is applied to the case where the RLC reset has 
occurred in the RNC When the RLC reset has occurred in the UE, there exist 
only a case where the RESET PDU is transmitted from the RLC of the UE side 
to the RLC of the RNC through the Associated DCH. In order to reset the MAC- 
hs in the case where the RNC RLC transmits RESET ACK PDU to the UE RLC, 
all the cases of FIGs. 9 to 21 can be applied. 

The communication system using the HSDPA according to the present 
invention resets the counterpart RLC and also resets the MAC-hs, a layer for 
supporting the HSDPA, when an RLC is reset due to occurrence of a frame 
protocol error. Therefore, during the RLC reset, the communication system 
suspends the HARQ operation of the MAC-hs and at the same time, discards the 
previously received data blocks. Accordingly, it is possible to prevent the MAC- 
hs from transmitting the unnecessary data when the RLC is reset. By preventing 
occupation of the radio channel resource due to the unnecessary data 
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transmission, it is possible to effectively manage the radio channel resources. In 
addition, by resetting the MAC-hs upon reset of the RLC, it is possible to prevent 
the unnecessary data from being buffered in the MAC-hs, contributing to an 
increase in utilization efficiency of the memory resources. 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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4 Brief Description of Drawings 

FIG. 1 illustrates a process of resetting an RLC in a general CDMA 
communication system not employing the HSDPA; 

FIG. 2 illustrates an RLC state transition diagram for the RLC reset 
process of FIG. 1; 

FIG. 3 illustrates a MAC layer structure of tbe UE in the general W- 
CDMA communication system using the HSDPA; 

FIG. 4 illustrates a MAC-c/sh layer structure of tbe UE in the general W- 
CDMA communication system using the HDSPA; 

FIG. 5 illustrates a MAC-hs layer structure of the UE in the general W- 
CDMA communication system using the HSDPA; 

FIG. 6 illustrates a MAC layer structure of the UTRAN in the general 
W-CDM A communication system using the HSDPA; 

FIG, 7 illustrates a MAC-c/sh layer structure of the UTRAN in the 
general W-CDM A communication system using the HSDPA; 

FIG. 8 illustrates a MAC-hs layer structure of the UTRAN in the general 
W-CDMA communication system using the HSDPA; 

FIG. 9 illustrates a process of reporting occurrence of RLC reset to a 
MAC-hs layer in a communication system using the HSDPA according to an 
embodiment of the present invention; 

FIG. 10 illustrates a control frame format between the RNC and the 
Node B, for transmitting RLC reset information according to an embodiment of 

the present invention; 

FIG. 11 illustrates a payload format of a control frame for transmitting 
MAC-hs reset information caused by RLC reset according to an embodiment of 

the present invention; 

FIG. 12 illustrates a process of performing a MAC-hs reset operation 
upon RLC reset according to an embodiment of the present invention; 

FIG. 13 is a signal flow diagram illustrating a process of transmitting 
reset information between MAC-hs layers according to an embodiment of the 
present invention; 
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FIG. 14 illustrates a MAC signaling message format in the general 
communication system not using the HSDPA; 

FIG. 15 illustrates a MAC signaling message format for transmitting the 
MAC-hs reset information according to an embodiment of the present invention; 

FIG. 16 illustrates a MAC-hs reset process according to an embodiment 

of the preset invention; 

FIG. 17 schematically illustrates a MLAC-hs reset process caused by RLC 
ieset according to an embodiment of the present invention; 

FIG. 18 illustrates a process of resetting the receiver MAC-hs by the 
receiver RLC according to an embodiment of the present invention; 

FIG. 19 illustrates a data frame format transmitting the RLC Reset PDUs 
and the MAC-hs reset indication message; 

FIG. 20 illustrates an HARQ error handling method for transmitting RLC 
RESET PDUs to the receiver RLC according to an embodiment of the present 
invention; and 

FIG. 21 schematically illustrates a method for transmitting RLC RESET 
PDU to the receiver RLC using a dedicated channel according to an embodiment 
of the present invention. 
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1 Abstract 

A method for resetting a MAC-hs (Medium Access Control-high speed) 
layer entity in a communication system using HSDPA (High Speed Downlink 
Packet Access). When an RLC (Radio Link Control) layer entity is reset due to 
occurrence a protocol error, the system resets both a MAC-hs layer entity of the 
RLC layer entity and its counterpart RLC, thus preventing unnecessary data 
transmission. 

2 Representative Drawing 
Fig. t£> 
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